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The Editors Note .. 


OUR SUCCESSIVE MONTHS of 
1948 mark conventions of the Astro- 
nomical League, an incorporated organiza- 
tion which now boasts 42 member societies 
representing some 2,500 persons. In April 
at New Haven was held the first conven- 
tion of the Northeast region; on May 15th 
the now-forming region of states in the 
middle East will meet in Pittsburgh; on 
June 12-13th, at Portland, Ore., the North- 
west region will convene for the first 
time; and on the July 4th weekend all eyes 
will turn to Milwaukee where the na- 
tional convention will take place. 

In spite of the spreading activities of 
the league, and growing evidence of its 
potentialities to fulfill its aims, there are 
many small and several large astronomical 
groups which have not availed themselves 
of membership. Some have felt that the 
membership-at-large provision is not in 
keeping with other league purposes, but 
the present six members-at-large can 
hardly be said to be sabotaging the inter- 
ests of the societies. Furthermore, it has 
been found that many amateurs belong 
to more than one league member organi- 
zation. 

As everyone will benefit to a greater ex- 
tent if participation in league affairs is 
broad and general, we sincerely hope every 
non-member organization will seriously 
consider or reconsider joining the league 
in the near future. The oft-raised question 
of what a society will get out of league 
membership is being definitely answered 
in many ways, particularly in the un- 
doubted success of league conventions, at 
which many non-member individuals have 
been among the first to express extreme 
satisfaction with the convention programs 
and opportunities for enjoying astronomi- 
cal associations. 

Societies in the United States which do 
not belong to the league may be interested 
tw note that there are already two mem- 
ber groups abroad, “Amigos de la Astron- 
omia,” Buenos Aires, Argentina, and the 
Aruba Astronomers Club, Netherlands 
West Indies. 

Of current importance is the organizing 
of regions still unformed. Member socie- 
ties in these areas are strongly urged to 
proceed immediately with this problem, so 
their regions may have specific represen- 
tation on the national council at the Mil- 
waukee convention. The executive secre- 
tary of the league is James B. Rottlischild, 
Astronomical League, Science Service 
Bidg., 1719 N St. N. W., Washington 6, 
D. C., to whom all communications con- 
cerning membership and the formation of 
regions should be sent. 





Indexes and Bound Volumes 


All volumes of Sky and Telescope are 
fully indexed, and the indexes are avail- 
able at 35 cents each postpaid. Send 
85 cents in stamps or coin or include 
with your renewal check or mone 
order. Bound volumes, at $6.50 eac 
postpaid, are also now ready for Vol- 
umes II, IV, V, and VI. 


SKY PUBLISHING CORPORATION 











170 Sky ANB TELEsGoPE, May, 1948 


TELESCOPE <2 


Copyright, 1948, by 


Sxy PuslisHinc CorPoRATION 


Cuar_es A. FEDERER, JR., Editor; HELEN S. FepeReR, Managing Editor 


EDITORIAL ADVISORY BOARD: Clement S. Brainin, Amateur Astronomers Association. New 
York; Edward A. Halbach, Milwaukee Astronomical Society; Donald H. Menzel, Harvard 
College Observatory; Paul 'D. Merrill, Mount Wilson Observatory; Oscar E. Monnig, Texas 
Observers; Henry Norris Russell, Princeton University Observatory; Charles H. Smiley, 
Ladd Observatory; Percy W. W: itherell, Bond Astronomical Club. 





LEAGUE CONVENTION PLANS 


As announced with preliminary plans 
in the April issue, further information 
concerning the regional convention of the 
Astronomical League in Pittsburgh May 
14-16th may be obtained from Charles H. 
LeRoy, R. D. 2, Pittsburgh 15, Pa. Guest 
speaker at this convention will be Dr. N. 
E. Wagman, director of Allegheny Ob- 
servatory. 


The Observer, published by the Yakima 
Amateur Astronomers, announces that 
Dr. R. M. Petrie, assistant director of the 
Dominion Astrophysical Observatory at 
Victoria, B. C., will be the principal speak- 
er at the first annual convention of the 
Northwest region of the league. The con- 
vention will be held in Portland, Ore., June 
12-13th. Another guest at this gathering 
will be Dr. C. M. Huffer, of Washburn 
Observatory, who is chairman of the 
North Central region of the league. Fur- 
ther information on this convention may 
be obtained from the chairman of the 
Northwest region, T. P. Maher, Vendome 
Hotel, Arlington, Ore. 


For the national convention in Milwau- 
kee, July 3rd to 5th, a tentative program 
calls for registration at 9:00 a.m., Saturday, 
the 3rd, followed by the opening session, 
at which reports of delegates will be pre- 


sented. A session for papers is scheduled 
for the afternoon, when there will also be 
a business meeting. At 5:30 p.m., buses 
will leave for the Milwaukee Astronomical 
Society Observatory, where convention 
delegates will have a picnic supper and an 
evening of observing. 

Sunday morning the program resumes 
with a general session, and the group 
photograph. The banquet is at 1:00 p.m. 
In the afternoon, there will be movies, 
committee meetings, and a business meet- 
ing. After supper, a trip will be made to 
Yerkes Observatory at Williams Bay, 
Wis., home of the world’s largest refract- 
ing telescope. The final session on Mon- 
day morning is to be devoted to elections, 
reports, resolutions, and the like, after 
which the convention will be adjourned. 

The convention is to be held at Con- 
cordia College, which is located at 3126 
West Kilborn Ave., Milwaukee. Meals 
and lodging will be provided by the college 
at five dollars per day per person. A 
limited number of persons can be accom- 
modated on Friday night, but in general 
rooms will not be available until Saturday. 
Further information can be had from the 
convention chairman and president of the 
Milwaukee Astronomical Society, Ross 
Bardell, University of Wisconsin Exten- 
sion Division, 6th and State Sts., Mil- 
waukee 3, Wis. 
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Exploratory Cosmic Ray Observations 
| at High Altitudes by Means of Rockets* 


By J. A. VAN ALLEN, Applied Physics Laboratory, Johns Hopkins University 
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OST COSMIC RAY investiga- 

tions have been conducted in 

laboratories at various altitudes 
on the surface of the earth. Yet the 
broadest perspective on the subject has 
been acquired from observations high in 
the atmosphere with equipment carried 
by balloons, in particular, and by air- 
craft. During the recent war, rockets 
were brought at last to such a state of 
development as to become suitable ve- 





Atmospheric Pressure- g/cm*® or cm Ho 


Altitude 


(kilometers) 


positive or negative; and it may be that 
there is a mixture of positive and nega- 
tive rays.® 

The preponderance of data at present 
indicates that most primaries produce 
nuclear-type reactions, as would heavy 
particles (such as protons), rather than 
electromagnetic-type reactions, as would 
positive or negative electrons. But at 


first it was generally believed that cos- 
mic rays had the nature of extra-hard 


ImmHg = 5 g/em* _ 


Fig. 1. Plot of average atmospheric pressure as a function of altitude above sea level. 


hicles for the transport of experimental 
equipment to levels of the atmosphere 
previously inaccessible. 

The earth’s atmosphere is reasonably 
transparent to visible light, to sound 
waves, to a wide range of radio waves. 
Yet to the cosmic radiation it has been 
found that the atmosphere is quite 
opaque —the effects remaining at sca 
level are indeed a very remote indication 
of the nature of the radiation which 
originally strikes the atmosphere. 

There can be little doubt that the 
very high-energy nuclear and electro- 
Magnetic processes, induced in the up- 
per atmosphere by cosmic rays, comprise 
a rich range of new physical phe- 
nomena. There is, for example, the 
mystery of how mesotrons are produced 
in the air; no artificial laboratory gen- 
erator of high-energy particles has yet 
created any such nuclear reaction.? 
Most physicists believe that the heavy 
mesotron is the basis for the strong 
cohesive forces between nuclei at close 
range. 

Even quite rudimentary questions 
about the primary cosmic rays are still 
unanswered. It is reasonably certain 
that the primary rays carry an electric 
harge,? but it has not been established 

ith certainty whether this charge is 


supported by the Navy Bureau of Ordnance under 
ontract NOrd 7386. 


gamma radiation; then later, and in fact 
up to about six years ago, there seemed 
to be good reasons to think that they 
were electronic in nature. 

Many experiments, some of them 
quite simple in conception, remain to be 





done before a clear understanding of 
cosmic ray phenomena will exist. 


The Role of Rockets 

In cosmic ray work, it is common to 
state atmospheric pressure at any point 
in terms of the readings of an imaginary 
water barometer at that point — that is, 
in centimeters of water. An alternative 
is to state in grams the amount of mate- 
rial overhead in a vertical column one 
square centimeter in horizontal cross 
section — read as grams per square 
centimeter. In Fig. 1 is shown a plot 
of atmospheric pressure against altitude. 
From this graph it is seen that the pres- 
sure is about 10 grams per square centi- 
meter at 30 kilometers, a typical peak 
balloon. altitude. 

Apparently good theoretical argu- 
ments give rise to the feeling that there 
is very little reason to carry cosmic ray 
equipment above this level. Otherwise 
stated, the theory of high-energy electro- 
magnetic and nuclear processes indicates 
that there should be only trivial modifi- 
cation of any reasonable type of primary 
radiation in passage through so small an 
amount of matter. It is, therefore, 
quite natural to inquire why high-alti- 
tude rockets are of any utility whatever 
as vehicles for cosmic ray equipment. 
This question is especially appropriate 
when it is realized that rockets of the 
type at present available are quite ex- 
pensive ; and, furthermore, in a particular 


Fig. 2. The counting rate of a single Geiger counter as a function of altitude. 
The counter had a cylindrical active volume 15 centimeters in length and 2.38 
centimeters in diameter. Note the cosmic ray ceiling and plateau. 
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flight they spend only a brief five min- 
utes above 30 kilometers. 

Three independent groups of investi- 
gators —at Princeton University, at 
the Naval Research Laboratory, and 
at the Applied Physics Laboratory of 
Johns Hopkins University — have felt 
it worthwhile, however, to make ex- 
ploratory cosmic ray observations in 
rockets. 
be listed the following: 

1. The effects at an altitude of, say, 
30 kilometers are due not only to radia- 
tion which has passed through 10 grams 
per square centimeter of material in a 
vertically downward direction but also 
to radiation which originally entered 
the atmosphere at zenith angles from 0° 
to 90°. (Aside from upward-directed 
secondary cosmic radiation arising with- 
in the atmosphere, the latter is very well 
shielded from below by the earth itself.) 

Radiation arriving at a zenith angle 
of 75°, for example, traverses about 40 
grams per square centimeter in reaching 
the apparatus. This situation is allevi- 
ated by directional detectors which can 
be pointed vertical. Yet even in this 
case, the assumption is made that any 
ray moving vertically downward at this 
altitude is not a secondary from radia- 
tion which arrived originally at some 
other zenith angle. 

2. Thus far, all measurements of the 
asymmetry in azimuth of the total radi- 
ation at any altitude in the atmosphere 
up to about 25 kilometers have shown 
a very small asymmetry. The arguments 
of the section above lead us to suspect, 
however, that even at 25 kilometers we 
are not dealing with pure primaries; 
therefore, the asymmetry measurements 
may be already considerably modified by 
the presence of even the slight amount 
of atmosphere still above the equipment. 
This question of azimuthal asymmetry 
_—§in particular the number of rays en- 
tering from a specified zenith angle to 
the west relative to the number from 
the same zenith angle to the east — is 
one of the fundamental problems of the 
nature of the primary rays, and is of 
very long standing in this field. 

In such experiments lies the greatest 
likelihood of determining the polarity 
of charge of the primary radiation. The 
opportunity to carry a suitable set of 
cosmic ray telescopes definitely above 
the appreciable atmosphere in order to 
make such measurements is indeed very 
appealing. 

3. Another basic quantity is the num- 
ber of rays striking the atmosphere per 
square centimeter per second. This has 
up to recently been determined only in- 
directly from the integration of the 
amount of ionization in a column of 
atmosphere of unit cross section. Sev- 
eral assumptions of doubtful validity 
are involved in interpreting such results 
to yield primary flux. Rockets provide 
a potential opportunity for direct meas- 
urements of the flux of particles at an 
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As bases for this belief may — 





Fig. 3. A brass-walled ionization chamber, filled with purified argon to five 
atmospheres pressure. For calibration in flight, a sealed-in steel rod is moved 
magnetically to expose a thin polonium source. 


altitude sufficiently great to be consid- 
ered free of secondary multiplications. 

4. The detailed nature of the “pri- 
mary act,” in which a primary particle 
makes its first encounter with material, 
is the subject of foremost interest both 
theoretically and practically in very 
high-energy nuclear physics and electro- 
magnetics. In spite of the reasonably 
high altitudes achieved with balloons, 
there is still a remaining doubt that we 
are actually dealing with the primaries 
themselves. 

5. Arrays of equipment involving 
massive absorbers cannot at present be 
lifted above about 14 kilometers by any 
other means than rockets. For this 
reason alone, rockets have a valuable 
function; the V-2, for example, can 
carry about 1,000 kilograms of experi- 
mental equipment. 

6. Finally and most importantly, no 
experimentalist has such an_ implicit 
faith in the completeness of current 
theories as to fail to take advantage of 
any opportunity to extend the realm of 
actual observations, even though only in 
an exploratory way. Cosmic ray studies 
in the past have yielded pioneer informa- 
tion on very high-energy nuclear and 





Fig. 4. An array of four ionization 

chambers (long tubes in central part 

of picture) with associated electronic 

equipment mounted on the base plate of 

a V-2 warhead. This equipment operated 

successfully in missile No. 30, fired 
at White Sands, July 29, 1947. 


electromagnetic processes. It is not un- 
likely that further understanding of 
high-energy particle physics will come 
first in the study of cosmic rays. 


Results in the Past Two Years 


The investigators of Princeton Uni- 
versity had a series of very unfortunate 
rocket flights and have for this and other 
reasons been forced to withdraw from 
rocket research without having  ob- 
tained flight results. Preliminary re- 
ports of the Naval Research Laboratory 
have been published elsewhere. The 
remainder of this article, therefore, rep- 
resents a resume of some reasonably 
clean-cut and definite results obtained 
by the Johns Hopkins group in a series 
of V-2 flights beginning on April 19, 
1946. The front cover shows the 
fueling of the flight of July 30, 1946. 


The Cosmic Ray Ceiling 

In a V-2 flight in July, 1947, a single 
Geiger counter in a physical arrange- 
ment especially worked out to free it 
from the extraneous effects of surround- 
ing material yielded an excellent set of 
data. The altitude plot of the observed 
counting rate of this single counter is 
shown as Fig. 2. In addition to having 
traced out, by its counting rate, the 
well-known _Regener-Pfotzer- Millikan 
maximum of intensity at about 19 kilo- 
meters altitude, it demonstrates for the 
first time the experimental cosmic ray 
ceiling of the atmosphere. By this 
term is meant the altitude above which 
there is no appreciable effect of the at- 
mosphere on the primary radiation. 
This altitude may be read from Fig. 2 
as being about 55 kilometers. It ap- 
pears fair so to interpret this result be- 
cause a single counter is perhaps the 
most sensitive instrument for determin- 
ing the occurrence of secondary effects 
—either attenuation or multiplication. 


The Cosmic Ray Plateau and the Abso- 
lute Number of Primaries Striking the 
Earth 

The region above 55 kilometers is 
known as the cosmic ray plateau, in 
which there is no further change in cos- 
mic ray intensity. Since there is no 
change in the counting rate of a counter 
between 55 and 161 kilometers, it is 
very tempting indeed to conclude that 
we are dealing only with the primary 
radiation in this region and to conclude 
further that this plateau value of count- 
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Fig. 5. A composite plot of time-rate 

of large bursts of ionization versus at- 

mospheric-pressure altitude. The bursts 

were greater than 1.5 times a polonium 

alpha particle (greater than about eight 
million electron volts). 





ing rate would continue for many hun- 
dreds of kilometers higher. It would 
be expected that the plateau value of the 
counting rate at either magnetic pole of 
the earth would be the same as observed 
at any point in free space within the 
galaxy, at least. However, at all lower 
magnetic latitudes, the original free- 
space intensity is believed weakened by 
deflection away from the earth of the 
lower-energy charged primaries. There- 
fore, one may expect the counting rate 
to rise at distances from the earth of 
the order of the earth’s radius and to 
approach asymptotically the value ob- 
served over the magnetic poles. 

This is almost certainly the correct 
general picture; but it is not yet ade- 
quately clear to what extent secondaries, 
formed within the atmosphere and 
traveling upwards, may contribute to 
the measured intensity in this region.® 

The counting rate observed on the 
plateau is the number of charged parti- 
cles passing through the counter per 
second; from this it is easy to determine 
the flux of cosmic ray particles in num- 
ber per square centimeter per second per 
unit solid angle averaged over the upper 
hemisphere. This number is found to 
be 0.12 at the latitude of 41° magnetic 
at which this experiment was conducted. 
If one accepts this experimental figure 
on its face value and compares it with 
estimates which have been made previ- 
ously on the basis of the total ionization 
in a unit column of atmosphere, then 
one has an estimate of the proportion of 
the primary energy which disappears 
into non-ionizing forms. ‘This propor- 
tion, heretofore unknown, is of great 
significance. 

Thus, it is well known that in ordi- 
nary beta-ray emission by nuclei, both 


natural and artificial, there is a consider- 
able apparent disappearance of energy. 
The neutrino has been proposed as the 
agent for this disappearance. In the 
spontaneous decay of a mesotron in the 
atmosphere, it is believed that one or 
more particles of the neutrino type are 
emitted. A marked discrepancy between 
our directly measured flux and the one 
inferred from ionization measurements 
is not wholly surprising and is, in fact, 
to be expected. Results to date indicate 
that over half of the original primary 
energy disappears into forms not de- 
tected in the atmosphere. The reader 
must be cautioned, however, that no 
thoroughly firm estimate has yet been 
made of the contribution to the apparent 
primary flux by secondaries emerging 
from the atmosphere. Such determina- 
tions are the subject of current work; 
but it already appears unlikely that the 
above conclusions will be modified in 
any essential way. 


The Burst-producing Component of the 
Primary Radiation 

During past years, there has been ac- 
cumulating a great deal of evidence? for 
the extremely rapid increase with in- 
creasing altitude of the numbers of 
neutrons in the atmosphere, the number 
of so-called cosmic ray stars as observed 
in photographic plates, and the number 
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Fig. 6. Time-rate of events involving at 
least two ionizing particles. The ob- 
serving equipment was an array of 
Geiger tubes amidst slabs of lead. 


of bursts of ionization produced in vari- 
ous sorts of ionization chambers. We 
have undertaken to extend these meas- 
urements through and beyond the ap- 
preciable atmosphere in order to see if 
these various effects are of secondary or 
tertiary origin, or whether they are 
reasonably due to the primary act. Fig. 
3 shows one of the ionization chambers 
used, and Fig. 4 pictures the complete 





Fig. 7. Equipment after completion of laboratory testing. Note the array of Geiger 
tubes and lead blocks on the stool, gyros for telemetering missile aspect at lower 
left on the base plate, and the warhead cone in upper left. 
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Fig. 8. Lowering the cone into place 
over the equipment in Fig. 7 for ship- 
ment to White Sands Proving Ground. 


arrangement under pre-flight laboratory 
test. In Fig. 5 is plotted a curve of 
certain results of the Johns Hopkins 
group’ combined with corresponding re- 


sults from Massachusetts Institute of 
Technology.® 
The MIT results have shown the 


counting rate of large bursts of ioniza- 
tion in argon-filled ionization chambers 
as a function of altitude up to about 250 
grams per square centimeter (about 10 
kilometers). Our V-2 flights have ex- 
tended these measurements to about 160 
kilometers. “The composite curve shows 
that the counting rate of bursts in- 
creases monotonically as one rises in al- 
titude, does not pass through a transi- 
tion maximum, and has its greatest 
value on the plateau above the appreci- 
able atmosphere. It seems most reason- 
able to conclude that such bursts are 
caused by the first interaction of primary 
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Fig. 9. Time-rate versus atmospheric- 
pressure altitude of events in a trian- 
gular array of Geiger tubes arranged so 
at least two diverging particles were 
required to register. Relatively little 
material surrounded the array. 
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particles with matter (the primary act). 

To be sure, it may be that the de- 
tailed shape of this curve is modified to 
some extent by the known burst-produc- 
ing character of secondaries arising from 
the primary act. Yet it is clear that 
large bursts from such secondaries do 
not occur in sufficient numbers to alter 
the principal conclusion. In Fig. 6 are 
shown confirmatory data from a differ- 
ent type of apparatus (Figs. 7 and 8) 
flown in a B-29 aircraft and in several 
V-2’s. This curve exhibits the count- 
ing rate of a non-linear array of Geiger 
counters surrounding a block of lead. 
It is evident that the counting rate of 
such an arrangement likewise increases 
monotonically with altitude in a man- 
ner very similar to the burst rate in an 
ionization chamber. A further curve 
(Fig. 9) shows similar results with an- 
other non-linear arrangement of coun- 
ters under rather different physical condi- 
tions. 

It must be emphasized that the shapes 
of the curves of Figs. 5, 6, and 9 are 
totally different than one would expect 
if primaries were electromagnetic in na- 
ture. Electrons, because of their low 
ratio of mass to charge, exhibit mainly 
electromagnetic reactions with matter 
and should yield a prominent transition 
maximum of showers in the atmosphere. 
However, heavy nuclear particles, such 
as protons, may be expected to exhibit 
essentially exponential absorption after 
the fashion of that actually observed; 
moreover, the absorption coefficient is 
reasonable in actual value. ‘Therefore, 
it appears most probable that the com- 
ponent of the primary radiation which 
produces the observed bursts is a nu- 
clear-type particle. 

Now it is most important to inquire 
whether the burst-producing primary 
component is a minor one or whether 
it is a major or total component. Com- 
parison of the absolute rate of occur- 
rence of bursts in an ionization chamber, 
shown in Fig. 3, with the total flux of 
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Fig. 10. Completed assembly of equip- 
ment for measuring the az'muthal asym- 
metry of primary cosmic rays above the 
atmosphere in an Aerobee rocket. Note 
the diamond-shaped arrangement of 
crossed Geiger tube telescopes near the 
base of the pyramid. U.S. Navy photo. 


primary particles through it indicates 
that at least a major fraction of the 
primary particles belong to the burst- 
producing species; but it is not yet pos- 
sible to say whether this is the only 
kind of primary. 

There is still the transition maximum 
of total radiation to be explained. This 
maximum is well known from the work 
of many investigators and is again 
clearly demonstrated in V-2_ flights. 
Many persons have proposed that the 











primary radiation consists of a mixture 
of nuclear and electromagnetic particles. 
The proper relative proportion of such 
components might provide an explana- 
tion for the effects discussed in the above 
sections. There are, however, other 
possible explanations. One of these is 
that secondaries arising in a_ primary 
nuclear act undergo further interactions 
or spontaneous decay into other parti- 
cles which in turn give rise to the ob- - 





Fig. 11. The Aerobee 1.1 seconds after 

launching, March 5, 1948, when it set a 

new altitude record for American-built 
rockets. U.S. Navy photo. 


served transition maximum in intensity 
of single particles (not in large bursts). 
No decision on this matter is yet pos- 
sible. 
— eae 
Current and Future Work 
Current work is being directed to- 
ward further clarification of the fore- 
going matters. In particular, a study of 
the east-west asymmetry of the primary 
radiation above the atmosphere is being 
conducted in the new American-built 
sounding rocket, the Aerobee. This 
rocket, sponsored by the Navy Bureau 
of Ordnance, has been developed jointly 
by the Applied Physics Laboratory of 
the Johns Hopkins University, the 
Aerojet Engineering Company, and the 


Douglas Aircraft Company. It carries 
70 kilograms of equipment to an alti- 
tude similar to typical V-2 altitudes. 
Fig. 10 depicts the east-west asymmetry 
apparatus flown in an Aerobee to about 
125 kilometers on the 5th of March, 
1948 (Fig. 11). Data from this flight 
appear excellent, but are not completely 
reduced at this writing. 

Simultaneously, experiments on the 
absorption of the primaries in massive 
lead absorbers are being prepared for 
flights in further V-2’s. 

It may reasonably be hoped that these 
and related types of experiments in the 
very high altitudes will add considerably 
to our understanding of cosmic ray phe- 
nomena during the forthcoming year. 





TERMINOLOGY TALKS. 


NYONE who is occasionally under 

cloudless night skies, even though 
entirely too indifferent to “look up,” can 
hardly escape some familiarity with 
those little flecks of light that at times 
flash out from seeming nothingness and 
flit hurriedly across the stars. They are 
visible usually only for a fraction of a 
second, and are gone as suddenly as they 
came into being. 
“Falling stars” 

In brightness and apparent form and 
remoteness, these little sky gliders surely 
seem to be stars in motion. A little 
neighbor girl once earnestly inquired, 
“If a star starts falling from right in 
the Big Dipper, will there always after- 
wards be one star missing there?” My 
father one fine night said calmly to his 
little son, “See the star fall.” I was 
looking that way and observed the entire 
flight, thoroughly convinced, at the time, 
I had seen the star stationary shortly 
before it had started its motion, and that 
after it had slid over a short arc it dis- 
tinctly stopped and continued shining 
in its new location. I was slightly 
puzzled as to why readjustments on the 
starry sphere were occasionally neces- 
sary—but assumed they were and asked 
no one to explain. 

From the conversation of some adults, 
they too may think such phenomena are 
the falling of real stars from the sky. 
I am sure that a person with whom I 
recently conversed was certain of this, 
for he seemed quite dubious when I 
tried to tell him that in the “realm ce- 
lestial” we find things are not always 
what they seem. On the best of nights 
good eyes do well to see as many as 
2,500 stars in the entire heavens. But 
during the single evening of October 
9, 1946, some of us saw more than this 
number apparently hurled from the sky 
and obliterated. The celestial dome 
should have been entirely depleted of its 
twinkling hosts, but it was still as thick- 
ly populated as ever. 





_J. Hugh Pruett 





Meteors, Meteorology 


Meteor is the term now most com- 
monly used in connection with the phe- 
nomenon under discussion. ‘This comes 
from the Greek meteoros, which means 
“something in the air,” and might in- 
clude hail, rainbows, auroras, and light- 
ning, although at present its use is con- 
fined almost entirely to the so-called 
shooting star. Quite paradoxically, 
meteorology now refers principally to 
the science of the weather. How con- 
venient if weather specialists would con- 
sent to donate the term meteorologist to 
students of meteors, and for themselves 
be content with “aerologist.” 

We now know that meteors are not 
stars at all but phenomena of our upper 
atmosphere. Visible meteors are seldom 
as much as 100 miles above the earth’s 
surface. To call them comets, as some 
persist in doing, is equally incorrect. 
Comets are huge objects often millions 
of miles in length, millions of miles 
from us, and instantaneous detection of 
their motion is not possible. 

At one time scientists tried to account 
for meteoric phenomena by assuming 
that they were explosions of gas high in 
the air. But what the gases were, how 
they got there, and the cause of the ex- 
plosions were hard to explain. It is now 
known that the luminous phase of a 
meteor is caused by the passage through 
the atmosphere of solid material at such 
a rapid rate — usually tens of miles per 
second — that friction with the air heats 
it to incandescence. 

The solid material of ordinary me- 
teors may be no more massive than a 
grain of sand or a pinhead, but ex- 
tremely brilliant ones are relatively 
much larger. This material comes from 
space entirely beyond the earth’s atmos- 
phere. Some of it certainly is from the 
disintegration of comets. One authority 
believes large amounts are from the re- 
gion of the asteroids. ‘The nature of 
this material will be considered later. 
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Amateur Astronomers 


NorTHEAST REGION CONVENES AT NEw HAVEN 


“SHE FIRST ANNUAL conventioa 
of the Northeast region of the As- 
tronomical League was held on Satur- 
day, April 2nd, in Chittenden Hall at 
Yale University. Our hosts, the New 
Haven Amateur Astronomical Society, 
had prepared very colorful identifica- 
tion badges with astronomical themes 
for the fourscore persons who registered. 
Dr. Dirk Brouwer, director of Yale 
University Observatory, in greeting the 
delegates, pointed out that as the con- 
vention was the first of its kind in the 
region its activities were not yet limited 
by precedent or tradition, and the pos- 
sibilities for planning regional activities 
were almost unlimited. 

During the business session in the 
morning, the proposal to continue the 
Stellafane convention under regional 
auspices was discussed, and it was de- 
cided to have a committee get in touch 
with the Springfield (Vt.) ‘Telescope 
Makers, a league member organization, 
and explore the possibilities of such co- 
operation. After general discussion, and 
action by the regional council, the junior 
societies in the region were authorized 
to establish a junior regional council 
under the national rules governing such 
groups. It was proposed that the 
league as a whole sponsor a handbook 
for observers; after considerable discus- 
sion a committee was appointed to re- 
port on this matter. 

An invitation to hold the 1949 region- 
al convention in New York City in the 
spring was tendered by a representative 
of the Junior Astronomy Club, whose 
co-hosts will be the George Gregory 
Memorial Observatory of the Paul Re- 
vere Boys Club, Jersey City, and the 
Bergen County Astronomical Society, 


Teaneck, N. J. 
At the election of regional officers, 
our present chairman, Donald S. Kim- 


ball, declared that personal affairs pre- 


cluded his continuance in office. ‘The 
new officers, with terms beginning 
September 1, 1948, are: chairman, 


Chester S. Cook, ATM’s of Boston; 
vice-chairman, Stanley Brower, mem- 
ber-at-large, Plainfield, N.J.; secretary 
(re-elected), Robert Greenley, Bergen 
County Astronomical Society; treas- 
urer (re-elected), Walter Reeves, As- 
tronomical Society of Maine. 

In presiding at a panel on the rela- 
tion between the league and member so- 
cieties, Charles A. Federer, Jr., vice- 
president of the league, stressed the 
value to the individual of attending con- 
ventions; the importance of each society 
sending its representative to act on the 
regional council; and the need for 
prompt handling of correspondence be- 
tween regional and society secretaries. 
At this panel, brief talks were given by 
the leaders of the afternoon section 
meetings. 

At noontime, the group photograph 
had to be postponed because there was 
a heavy flurry of snow, but the incom- 
ing cold air mass provided clear skies 
for observing that evening. 

The section meeting on instruments, 
under the chairmanship of Mr. Cook, 
discussed a suggestion made by Dr. 
Brouwer some years ago. ‘This is the 
use of a 35-millimeter camera of the 
robot type with a fairly large lens of 
moderate to short focal length to take 
sequence pictures of short-period vari- 
able stars. “The exposures would be 
made at intervals during the night, and 
the plates reduced by volunteer mem- 
bers of the league. 

Among other items discussed briefly 
were the optical blanks for homemade 
refractors now available from Bausch 
and Lomb Optical Company (see page 
162, April Sky and Telescope) ; it was 


pointed out that on page 29 in the book, 
Telescopes and Accessories, by Dimi- 
troff and Baker, there is a design for 
a coma-free achromat which just fits 
these glass specifications. 


Under the chairmanship of Mrs. 
Grace C. Rademacher, the section on 
programs discussed such specific points 
as the establishment of an exchange lec- 
ture bureau. To facilitate this and 
other program improvement plans, Mrs. 
Rademacher suggested that copies of 
lecture schedules for past years be made 
up by individual societies. It was urged 
that for immediate future benefit so- 
cieties in the region éxchange these lists 
with a view toward each year schedul- 
ing an exchange of amateur lecturers. 
Planning of- programs far in advance, 
and the inclusion of demonstration lec- 
tures was advocated. Junior club work 
was discussed, and there are indications 
that several groups in the region are 
forming junior branches. 

The section on observing, which was 
to have been led by David W. Rose- 
brugh, of Waterbury, Conn., was con- 
ducted by the writer, as Mr. Rosebrugh 
was unable to attend for reasons of 
health. James Neale, of New Haven, 
described his methods of observing oc- 
cultations, and stressed the importance 
of this work as well as its fascination 
for amateurs. Neal J. Heines, chair- 
man of the AAVSO solar division, 
recommended standard methods and 
precedures for observing sunspots; he 
distributed solar division literature to 
many present who were especially inter- 
ested. 

On the subject of meteor observing, 
Vincent Anyzeski, of New Haven, 
urged more amateurs to take up this 
work, but pointed out that it was not 
easy; especially important is the devel- 
opment of experience in plotting over a 
period of years, if one’s plots are to be 
of high accuracy. Mr. Federer dis- 
cussed the need for auroral observers, 
especially during the current maximum 
of solar activity. He read letters from 
Mr. Rosebrugh, who feels that an au- 





An informal photograph of many of the amateurs attending the Northeast regional convention at New Haven, Conn., April 2, 1948. 
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roral observing program is not advisable 
for the Northeast region; from the 
Montreal Centre of the Royal Astro- 
nomical Society of Canada, describing 
their procedure of having several naked- 
eye observers scheduled to give contin- 
uous coverage for a night’s display; and 
from Dr. C. W. Gartlein, Cornell Uni- 
versity, who is desirous of adopting a 
streamlined report form for naked-eye 
observers, and who suggested the use of 
binoculars and rich-field telescopes to 
observe and measure fine detail in au- 
roral rays. 

As announced at the observing section 
and the general convention session, the 
secretary of the Northeast region will 
undertake to act as a clearinghouse for 
inquiries on specific problems which con- 
front any observer, instrument maker, 
program chairman, or other amateur. 
Each such inquiry will be referred to 
someone in the region capable of advis- 
ing or helping in the problem concerned. 

Guest speaker, in the afternoon fol- 
lowing the section meetings, was Dr. 
John S. Hall, of Amherst College, who 
discussed “Stellar Photometry with 
Simplified Apparatus.” In spite of the 
rather formidable title, this talk held all 
of us spellbound, for Dr. Hall pro- 
ceeded to make clear the working of 
photocells and to explain how the 1P21 
RCA photomultiplier tube had elimi- 
nated much of the difficulty in using 
photocells in many fields of science and 
industry. 

At Amherst, Dr. Hall and John F. 
Jewett had just completed for this lec- 
ture a portable apparatus combining 
1P21 tube, amplifier, and batteries de- 
signed for use by amateur astronomers 
in observing stellar magnitudes, par- 
ticularly of short-period variable stars. 
Dr. Hall showed the apparatus and 
gave data on its effectiveness with vari- 
ous telescopes. He stated that Mr. 
Jewett is willing to make up duplicates 
(after the design has been sufficiently 
tested and standardized) at relatively 


(Continued on page 183) 





A NEW ASTEROID 


On a plate taken with the 20-inch astro- 
graphic camera of the Lick Observatory 
March 7th, C. A. Wirtanen found a 13th- 
magnitude asteroid which has since turned 
out to have some unusual characteristics. 
Unfortunately for northern observers, its 
rapid southward motion carries it deep 
into southern skies during April and most 
of May, while its magnitude of 12.2 
changes to 14.9 by the middle of May, 
thus making it an object suitable only for 
large telescopes. 

Dr. L. E. Cunningham has computed 
the orbit of the new asteroid, and he finds 
that it will pass perihelion on May 21st, 
at a distance from the sun of about 83 
million miles, within the orbit of the earth. 
About April 5th its distance from the earth 
was less than 17 million miles. The in- 
clination of the orbit is 18°.65, and its 
eccentricity is 0.61. 


AAVSO TO MEET AT 
MT. HOLYOKE COLLEGE 


At the invitation of Dr. Alice Farns- 
worth, the spring meeting of the Amieri- 
can Association of Variable Star Ob- 
servers will be held at Mt. Holyoke 
College, commencing on the evening of 
May 2lst with an open house at the 
Williston Observatory. On Saturday, a 
novel feature will be bird study early in 
the morning, followed by breakfast and 
the business meeting at 10:00 a.m. There 
will be papers on variable stars and other 
subjects. In the afternoon, after a 1:30 
luncheon at the Bookshop Inn, a solar 
symposium will be held. Further informa- 
tion may be obtained from Leon Campbell, 
recorder, AAVSO, Harvard College Ob- 
servatory, Cambridge 38, Mass. 





EXHIBITS IN MAY 


Coincident with the regional convention 
of the Astronomical League in Pittsburgh, 
May 14-16th, the Amateur Astronomers 
Association of that city is staging a dis- 
play of exhibits which will interest all 
astronomy-minded persons who can ar- 
range to visit it. The exhibition, at the 
Buhl Planetarium, will be open to the 
public from May 10th to 22nd. On dis- 
play will be a wide assortment of instru- 
ments constructed by amateurs, including 
motor drives, camera mounts, and tele- 
scope accessories. A reflector and a re- 


fractor, constructed more than 65 years 
ago by an associate of John Brashear, will 
also be shown. Arrangements have been 
made to include‘¢xhibits brought to Pitts; 
burgh by delegates tothe regional conven- 
tion, ep 

In Schenectady, N. Y., the Schenectady 
Astronomy Club is planning to participate 
in the YMCA hobby show to be held at 
the Schenectady armory May 20th to 22nd. 
The display will include two 6-inch re- 
flectors, an 8-inch Cassegrainian, and a 
95-mm. refractor. Some 4-inch flats, a 12- 
inch spherical mirror, and an 8-inch 
Schmidt camera designed and built by 
George Staffa and Henry Vogel will be 
shown. In addition, work will be exhibited 
by the telescope making class conducted 
at the Schenectady Museum by George 
Staffa under the joint auspices of the mu- 
seum and the society. Amateurs in the 
Schenectady-Albany-Troy area are invited 
to attend the hobby show. 





CORRECTION 


The 12-inch mirror of the Cassegrainian 
reflector of the Rice Observatory, Cumber- 
land University, was figured by the staff 
of the Valley View Observatory, Pitts- 
burgh, Pa., instead of as stated on page 
120 of the March issue. G. Frank Burns, 
who wrote the report on the new observa- 
tory, did not have this information at the 
time his article was written. 





THIS MONTH’S MEETINGS 


Chicago: On May llth, at 8:00 p.m., 
Warner Williams, of the Culver Military 
Academy, will speak to the Burnham As- 
tronomical Society at the Chicago Acad- 
emy of Sciences. His subject will be “As- 
tronomy as a Culture,” and he will exhibit 
a model of the Mount Palomar 200-inch 
telescope, scale 1/44. 

Cincinnati: “Electronics and Astrono- 
my” will be the subject of the lecture by 
Dr. W. C. Osterbrock, of the electrical 
engineering department of the University 
of Cincinnati, at the meeting of the Cin- 
cinnati Astronomical Association, on May 
15th at 8 o’clock on the university campus. 

Cleveland: Dr. J. J. Nassau, of the 
Warner and Swasey Observatory, will 
speak on “The Golden Age of Astronomy,” 
at the May 28th meeting of the Cleveland 
Astronomical Society, 8:00 p.m. at the 
Warner and Swasey Observatory. 

Geneva, Ill.: The Fox Valley Astro- 
nomical Society will hold its annual picnic 
at Aurora College on Sunday, May 23rd. 
At 5 p.m. there will be a lecture by Pro- 
fessor Ben H. Wilson, of Joliet Junior 
College, on “The Relationship Between 
Geology and Astronomy.” The picnic will 
be at 6:30, on the Aurora College campus, 
and from 8 p.m. until midnight there will 
be sky observation, weather permitting. 

Indianapolis: The Indiana Astronomical 
Society will hold its “Sky Information 
Please,” led by the board of officers, on 
May 2nd. The meeting is at Cropsey Hall, 
at 2:15 p.m. 

Kalamazoo: At the home of Mr. and 
Mrs. William Persons, 915 Parker Ave., 
the Kalamazoo Amateur Astronomical As- 
sociation will hear a lecture by Mr. Per- 
sons on “Comets,” at 8 o’clock on May 
15th. 


Los Angeles: Before the Los Angeles 
Astronomical Society, Dr. Roscoe F. San- 
ford, of Mount Wilson Observatory, will 
speak on “The Explosions of Nova T 
Coronae Borealis.”” The meeting is on May 
11th, at 8 p.m., in the Griffith Observatory. 

Madison: “The Life and Works of Sir 
William Herschel” will be the subject of 
Dr. J. S. Supernaw’s lecture to the Madi- 
son Astronomical Society, at the Wash- 
burn Observatory on May 12th at 8 p.m. 

Minneapolis: Dr. S. R. B. Cooke will 
speak on “Mirrors, Eyepieces, and Tele- 
scopes,” at the May 5th meeting of the 
Minneapolis Astronomy Club, 7:30 p.m. 
in the Public Library. 

New York: The Amateur Astronomers 
Association will hold its annual meeting 
on Wednesday, May 19th, at 8:00 p.m. in 
the American Museum of Natural History. 
There will be motion pictures, reports of 
officers and committees, elections, and en- 
tertainment. 


Pittsburgh: At the May 14th meeting of 
the Amateur Astronomers Association, 
D. W. Rial, associated with the Carnegie 
Museum at Pittsburgh, will give an illus- 
trated lecture on “Sundials.” The meeting 
is at the Buhl Planetarium, 8:15 p.m., and 
precedes the regional convention on Satur- 
day, May 15th. 


Stamford: Dr. Charles P. Olivier, of 
Flower Observatory, will be the speaker 
at the Stamford Amateur Astronomers, 
Friday, May 28th, 8 p.m. at the Stamford 
Museum. 

Washington: Dr. George A. Gamow, 
professor of theoretical physics at George 
Washington University, will be guest lec- 
turer of the National Capital Astronomers 
on Saturday, May Ist, at 8 p.m. in the 
National Museum. His subject is to be 
“Origin of the Universe.” 
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According to an ancient Egyptian be- 
lief, a celestial goose daily laid an egg 
which hatched into the sun. 


... The stars are the apexes of what 
wonderful triangles! What distant 
and different beings in the various 
mansions of the universe are contem- 
plating the same one at the same mo- 
ment, — THOREAU 


HE VERY STARS that we may 

watch tonight shone over the an- 

cients and even before the dawn of 
history. While civilizations have come 
and gone, the “everlasting hills’ have 
disappeared, the stars have remained to 
remind us of ages now lost in the mists 
of antiquity. The constellations have 
changed only slightly, and the planets 
obey the same laws that governed them 
when man first appeared on the earth. 
Ever since that forgotten time when he 
became aware of the sky picture, its 
beauty has thrilled him and -its endless 
wonders have challenged his curiosity. 

Some phases of our lives would be 
quite different without the stars. Aside 
from their importance to astronomers, 
they have had an incalculable influence 
on philosophy, theology, history, liter- 
ature, music, art, and the sciences. And 
the pseudo-science of astrology has left 
its mark on human affairs. 

Although we see the same stars that 
the ancients observed, we interpret them 
differently. The story of man’s strivings 
to understand the architecture, the me- 
chanics, and the meaning of the uni- 
verse is as old as the story of civilization 
itself. Just as every corner of these 
United States brings to mind highlights 
in the history of our nation, so every 
region of the star-filled sky suggests in- 
teresting achievements in the history of 
astronomy. ‘Thus a view of Jupiter’s 
satellites recalls for us the story of 
Galileo’s pioneer observations with the 
telescope during the early 17th century. 
Or the sight of a comet brings to mind 
the achievements of Halley. Even the 
names of the constellations are. so 
mingled with mythology, history, and 
geography that it would requiré a life- 
time to discover all about them. The 
motions of the planets, the behavior of 
variable stars, and the phenomena of 
solar and lunar eclipses, each suggests 
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MEN AND STARS 






By Roperr R. Cotes, Hayden Planetarium 


interesting chapters in the story of 
astronomy. 

It must have been at an early time 
that man came to recognize the value 
of stars as beacons for orientation and 
as aids to find his way at night. And 
men soon learned to estimate time by 
the sun and stars. Calendars, based 
upon the phases of the moon and the 
heliacal risings of bright stars, were in- 
vented in ancient Babylon and Egypt. 
The Chaldeans knew how to predict 
eclipses by means of the saros, although 
they did not fully understand the mech- 
anism of an eclipse. These achievements 
of the ancient star watchers emphasize 
the great antiquity of the science and 
call attention to the fact that man’s 
interest in the heavens reaches back 
farther than we know. Astronomy has 
been described as the oldest of the 
physical sciences. 

It has been said that astronomy came 
of age with the Greeks, who gained their 
first knowledge of the heavens from the 
Babylonians. The Greek philosopher, 
Thales of Miletus (640-546 B.C.), 
taught that the earth was round and 
that the moon shone by reflected light. 
Anaximander (c. 611-547 B.C.) ex- 
plained the obliquity of the ecliptic and 
suggested the bold idea of the plurality 
of worlds. About 280 B.C. Aristarchus 
taught that the earth revolved around 
the sun and that the distance of the sun 
from the earth was insignificant in com- 
parison with that of the stars. Two 
more famous Greek astronomers were 
Eratosthenes, who measured the circum- 
ference of the earth, and Hipparchus. 
The latter made one of the early star 
catalogues, classified the stars visible to 
the unaided eye into six magnitudes, and 
discovered precession, more than a cen- 
tury before the Christian era. 

There have, of course, always been 
conflicting theories in astronomy, and 
the ideas of these philosophers were 
often scorned by the majority. Most 
people were inclined to accept things as 
revealed by casual observation, and such 
visual evidence suggested that the earth 
was at the center of the universe. Often, 
in the progress of science, incorrect 
theories enjoy popular support for cen- 
turies. This was true of the famous 
geocentric theory of Ptolemy (100-170 
A.D.), which was accepted as orthodox 
astronomy for about 14 centuries. We 
are sometimes inclined to view this 
theory as naive, but if we were called 
upon to analyze the sky picture with 
only the knowledge the ancients pos- 


sessed, we would judge them more 
charitably. 
After Ptolemy, scientific progress 


practically came to a standstill and, 
except for the contributions of the 
Arabians, a state of stagnation prevailed 
in all sciences for centuries. ‘The next 
really great name in astronomy is that 
of Nicolaus Copernicus (1473-1543), 
whose famous heliocentric theory was 
published in the year of his death. And 
while this met with strong opposition, 
its appearance heralded the dawn of a 
new period in the progress of astronomy. 
In this era the names of Tycho, Galileo, 
Kepler, and Newton shine forth like 
Ist-magnitude stars, and their achieve- 
ments retain their great significance 
with the passing years. ‘These are the 
men who laid the foundation of modern 
astronomy. ‘They unscrambled the sky 
picture and discovered the basic laws 
that govern the behavior of the heavenly 
bodies. 

Although the idea of a sun-centered 
system had been suggested by the 
Greeks, it never enjoyed popular sup- 
port and was nearly forgotten during 
the period in which the Ptolemaic theory 
was accepted. Even the Copernican 
theory was far from perfect. It de- 
scribed the planets as following a uni- 
form circular motion around the sun, 
and retained some of the complexities 
of the Ptolemaic theory. But, on the 
whole, it was much simpler and did not 
require the very distant stars to circle 
a stationary earth every 24 hours. 

One stumbling block to acceptance of 
the Copernican system was the inability 
to detect any parallactic shift in the stars 
as the earth revolved around the sun. 


‘Tycho Brahe (1546-1601), who built 


the finest instruments before the tele- 
scope and carried out endless precise 
observations, failed to detect this paral- 
lax in the stars and therefore rejected 
the Copernican theory. Of course, no 
one then imagined the tremendous dis- 
tances of even the nearest stars. But 
although Tycho did not support the 
heliocentric theory, he did much to ad- 
vance astronomy. Among other things 


The Hindus at one time conceived of a 
hemispherical earth supported by ele- 
phants standing on a tortoise. 
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Ancient island folk believed the earth 
to be a disk in water, with its roots 
extending into the depths below. 


he conducted a long series of very ac- 
curate observations of the planets that 
later proved of great value to Kepler. 

It was Galileo Galilei (1564-1642) 
who discovered the first visual evidence 
in support of the Copernican theory. 
When he turned the first telescope on 
the heavens in the early 17th century, he 
began a search of the universe that is 
still in progress. In his discovery of the 
four large satellites of Jupiter he proved 
that such a system as Copernicus de- 
scribed can and does exist. And in his 
observation of the phases of Venus, he 
found convincing proof that it circles 
the sun within the orbit of the earth. 

Johannes Kepler (1571-1630), who 
worked for awhile with Tycho, and is 
said to have carried on friendly corre- 
spondence with Galileo, is most famous 
for his laws of planetary motion, which 
were based largely upon the planet ob- 
servations that had been made by 
Tycho. Kepler found that: 

I. Each planet moves in an ellipse 
which has the sun at one of its 
foci. 

II. The radius vector between each 

planet and the sun passes over 
equal areas in equal intervals 
of time. 
The cubes of the mean distances 
of any two planets from the sun 
are to each other as the squares 
of their times of revolution 
around the sun. 

The statement of these laws by Kep- 
ler helped to prove the inherent orderli- 
ness of the solar system. But they were 
purely empirical in nature; no one knew 
why the planets behaved in the manner 
that he described. It remained for Isaac 
Newton (1643-1727) to describe the 
“why” and to explain it in his famous 
law of gravitation which stands today 
as one of the greatest contributions ever 
made to physical science. 

All five of these men wondered about 
the stars just as we do today, and just 
as the ancients wondered about them 
before history was written. But as they 
kept their eyes on the stars they kept 
their feet soundly planted on the earth, 
and with penetrating minds they solved 
some of the most perplexing riddles of 
the universe. 


III. 


| NEWS NOTES 


NOISE KEEPS CORONA HOT 


The temperature of the sun’s corona 
is of the order of a million degrees. 
How is this high temperature main- 
tained? This is the problem Dr. Martin 
Schwarzschild, of Princeton University 
Observatory, sets out to answer. In the 
Astrophysical Journal he reports that 
acoustical waves of energy are produced 
by the turbulence of the solar granules 
(familiarly known as rice-grain struc- 
ture). ‘he granules may be likened to 
gas bubbles hundreds of miles in diam- 
eter, each lasting only a few minutes. 
At any one time only about 1/10 of the 
sun’s surface is covered with granules. 

The granule-produced compression 
waves do not visibly affect the reversing 
layer of the sun’s atmosphere as they pass 
upward, but some 500 miles above the 
photosphere the mechanical energy of the 
“noise” is converted into heat sufficient 
to compensate for the heat loss of the 
corona by radiation, thus keeping the 
corona hot. 





THE ULTIMATE STANDARD 


The address of the Ives medalist for 
1947 before the Optical Society of 
America illustrates why Dr. W. F. 
Meggers, of the National Bureau of 
Standards, was nominated ‘dean of 
American spectrographers,” and _ the 
medal for distinguished work in optics 
conferred upon him. 

Tracing the development of the 
choice of the cadmium red line as the 
provisional standard of wave length, 
Dr. Meggers pointed out that Michel- 
son and Morley in 1889 had stated that 
the mercury green line would in all 
probability become the ultimate stand- 
ard, because of its sharpness. In 1892, 
however, Michelson discovered that the 
hyperfine structure of this line made it 
ineligible, and the cadmium line became 
the best choice, being “the sharpest spec- 
tral line to be found in nature.” 

Although the presence of isotopes of 
an element does not necessarily lead to 
hyperfine structure (cadmium has eight 
isotopes), the complex structure of the 
mercury lines was due to the unfavor- 
able mixture of seven isotopes. Other- 
wise the mercury would have made a 
better standard because it fulfills many 
other requirements and desirable fea- 
tures for a standard. For example, it 
is unique in radiating narrow lines at 
low temperature and pressure (see Sky 
and Telescope, June, 1946, page 10). 
Hence, if a single even-mass isotope of 
mercury could be isolated or manu- 
factured in sufficient quantity to make 
bright, durable lamps, the mercury 
green line would be much preferred 
over the cadmium red. In 1940, gold 
bombarded by neutrons in a cyclotron 
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was shown to be transmuted to give a 
pure mercury isotope of atomic weight 
198. Since 1945, the bombardment of 
gold by neutrens in a chain-reacting pile 
has yielded sufficient pure material for 
bright, durable lamps. The provisional 
measurements of wave lengths made 
were reported by Dr. Meggers to be 
100 times more accurate than were at- 
tainable with natural mercury. The 
new results are accurate to one part in 
20 million. 





ANNIE J. CANNON 
LECTURESHIP 


A memorial to Harvard’s revered 
woman astronomer, Dr. Annie J. Can- 
non, is being proposed by the University 
of Delaware in the form of an annual 
lectureship in science. Miss Cannon 
was a native of Dover, Kent County, 
Del., and although her career was pur- 
sued in Cambridge, her ties with her 
native area were always strong and af- 
fectionate. The University of Dela- 
ware hopes to secure funds amounting 
to 20 thousand dollars as an endowment 
for the lectureship, thereby furthering 
the intellectual curiosity which charac- 
terized Miss Cannon’s life and career, 
as well as bringing to the local campus 
some of the most outstanding scientists 
of our time. 

Mrs. John Pilling Wright, of New- 
ark, Del., is chairman of the Annie 
Jump Cannon memorial committee, and 
Mrs. Margaret Walton Mayall, of 
Harvard Observatory (who was Miss 
Cannon’s chief assistant), is on the 
committee. 





WEATHER BY STARLIGHT 

The new journal Weatherwise reports 
on the application of an astronomical 
tool to the art of weather prediction. As 
many as 10 years ago Dr. John S. Hall, 
of Amherst College, used a photoelectric 
spectrophotometer for studying stellar 
spectra. With his instrument, the inten- 
sity of starlight was proportional to the 
velocity with which a very small elec- 
trometer needle crossed the field of a 
microscope. Dr. Hall found that the 
passing of clouds stopped the needle — 
even invisible water vapor could then be 
detected. 

With the photomultiplier tube and the 
infrared-sensitive lead-sulfide cell, the 
strong absorption of water vapor in the 
infrared can be compared with other spec- 
tral regions to give a measure of the 
moisture content of the air between the 
observer and such a star as Polaris, 
which is convenient because of its small 
change in position. Plans are now being 
carried out for its continual day and 
night observation at Amherst. 
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STAMFORD HALO 
COMPLEX 


By GLENN E. Coven 


Stamford Amateur Astronomers 


EEN frequently by those of us who 
like to turn our eyes skyward is the 
ring around the sun, or more pre- 

cisely, the halo of 22°. It is the result 
of refraction of the sun’s light through 
myriads of tiny ice crystals — the sub- 
stance of cirrus and cirrostratus clouds 
-—— floating high above the earth, and is 
the commonest of a number of refrac- 
tion phenomena produced in this way. 

Sometimes, when conditions are fa- 
vorable, other less common and more 
spectacular optical effects are seen in 
the sky, especially during the winter 
months. An occurrence of this sort 
greeted observers in southwestern Con- 
necticut on the cold morning of Janu- 
ary 27th, this year. As seen at Stam- 
ford the sun rose flanked by two mock 
suns, or sun dogs as they are sometimes 
called from their fanciful role as at- 
tendants or followers of the sun. As 
the sun climbed into the sky these bright 
spots of light, each at an angular dis- 
tance of about 22° from the sun, main- 
tained the same apparent distance from 
the horizon as did the sun_ itself. 
At times they showed some color. 
The halo of 22° was visible in part and 
was seen in its entirety later in the 
morning. Portions of the halo of 46° 
were seen intermittently, with a tangent 
arc at one point, and high above the 
sun the display was crowned with a 
brilliant rainbow-like circumzenithal 
arc, easily the most spectacular feature 
in this halo complex. 

The conditions favorable for the pro- 
duction of these atmospheric optics per- 
sisted throughout the day. Not much 
could be made out during the middle 
part of the day but in the afternoon 
most of the features reappeared, especi- 
ally the mock suns. Let us have a brief 
look at some of the details of their 
formation. 

Cirrus and cirrostratus clouds, float- 
ing four to seven miles above the earth, 
are in regions where the temperature 
remains well below the freezing point of 
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A 22° halo with sun dogs and a circumzenithal arc, photographed by William 
Nussbaum at Stamford, Conn., January 27, 1948, about 9:30 a.m. EST. 


water, winter and summer.  Conse- 
quently, when the invisible water vapor 
in the atmosphere condenses to form 
these clouds it goes directly to the solid, 
crystalline state and forms minute six- 
sided plates and prisms, the characteris- 
tic habits of ice crystals, as the crystal- 
lographer would say. In still air these 
tiny forms settle very slowly, and in so 
doing they orient themselves so that 
their greatest surfaces are presented to 
the resisting medium (the air) through 
which they are falling. Thus, plates 
fall flat, needle-like prisms fall hori- 
zontally. In turbulent air, the usual 
condition at the windy cirrus level, the 
orientation of the crystals would be 
quite random. ‘This orientation is an 
important factor in the production of 
the refraction phenomena, as we shall 
see. 

If we take into account now the crys- 
tal habit of the ice, the orientations 
taken by the crystals, and the refractive 
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index of ice, and apply our knowledge 
of the behavior of light, we can calcu- 
late that light from the sun (or moon), 
in passing through these crystals, should 
be refracted and reflected in certain 
definite ways to produce certain visible 
patterns of light and color. How does 
this work out for specific examples ? 

The halo of 22°, the encircling ring 
at approximately that angular distance 
from the sun, is produced by refraction 
of the sun’s light through the 60° angles 
of the ice crystals when they are in ran- 
dom orientation. The ring usually shows 
color, with red on the inside, because the 
different colors of which white light is 
composed are refracted slightly differ- 
ent amounts. The halo of 46°, a larger 
ring at an angular distance of about 
46°, is produced in exactly the same way 
except that the light is refracted through 
the 90° angles of the crystals. 

The mock suns, known to the mete- 
orologist as the parhelia of 22°, result 
from refraction through the 60° angles 
of the ice crystals when a majority of 
them are oriented with their sides verti- 
cal. In a sense they represent a special 
case of the 22° halo and appear only 
when conditions allow the necessary 
mass orientation. ‘ 

The circumzenithal arc frequently oc- 
curs along with the mock suns and con- 
sists of a rainbow-like arc at about 46° 
above the sun, with its geometrical cen- 
ter at the zenith. It therefore curves 
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The figures in parentheses indicate the relative frequency with which the respective 
forms are observed, on the basis of 100 occurrences of the 22° halo. 
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in a direction opposite to the above- 
described halos, and its colors are usu- 
ally brilliant and well defined, with the 
red on the side toward the sun. Like 
the mock suns, its production depends 
on a vertical orientation of large num- 
bers of crystals, and is the result of re- 
fraction of light through the 90° angle 
between the flat tops of the crystals and 
their vertical sides, as the crystals rotate 
about their vertical axes. ‘The circum- 
zenithal arc is theoretically impossible 
after the sun reaches a height of 32° 12’ 
above the horizon, since the light then 
undergoes total reflection from the in- 
ternal side of the vertical crystal face 
instead of refraction through this face. 

It will be noted that the two most 
brilliant features of this complex, as seen 
at Stamford, the mock suns and circum- 
zenithal arc, require a definite orienta- 
tion of large numbers of crystals. ‘The 
two halos, the result of random orienta- 
tio, were much less brilliant. It is 
onceivable that large numbers of crys- 
‘als in both random and definite orienta- 


tions could exist concurrently at the 
same atmospheric level. Another ex- 
planation might be that the two neces- 
sary conditions existed simultaneously at 
different levels in the atmosphere. 

These refraction halos, incidentally, 
are not to be confused with the familiar 
summertime rainbows which are _pro- 
duced by water droplets and are seen in 
the sky opposite to the sun. 





LUNAR HALO PHENOMENA 


The following may not be within the 
province of astronomy, but I wonder if 
there was visible from your location a 
moon dog about 20 degrees south of the 
moon around 9:30 p.m., March 25th. This 
was quite apparent here, and the spot 
seemed to be in a light haze, although 
most of the sky was very clear. It showed 
varying prismatic colors, sometimes ex- 
tending a “tail.” HARRY W. POOR 

Georgetown, Mass. 


ED. NOTE: Moon dogs and other asso- 
ciated phenomena were seen widely over 
New England at the time Mr. Poor made 
his observations. At Belmont, Mass., 
where the accompanying photograph was 
taken, each moon dog (paraselene) was 
brilliant in all colors of the spectrum, first 
stronger on one side of the moon and then 
on the other. The circumzenithal arc and 
portions of the horizontal circle were also 





A moon dog and horizontal circle, pho- 
tographed by Robert E. Cox, March 
25, 1948. 


easily seen, as well as the upper tangent 
are attached to the top of the 22° halo, 
which is shown but not labeled in Vladi- 
mir Vand’s drawing. 

Also, while traveling westward toward 
Springfield, Mass., the afternoon of March 
Ist, the editors saw a very brilliant sun 
dog with strong colors; a heavy snow 
fell the next day. 

In his article translated in the October, 
1940, issue of The SKY, Dr. Vand states 
that cirrus clouds usually grow too fast 
to allow the formation of the large, simple 
crystals needed for halo formation, and 
implies that cirrostratus clouds give better 
crystals for this purpose. The plates are 
often only 1/10 as thick as they are wide, 
and the prisms are in length from one to 
five times their thickness. Sometimes the 
two forms are attached together. 

By combining the information in the 
table with careful analysis of possible 
paths of light from the sun to the ob- 
server through the two crystal forms, one 
may sketch a diagram to account for each 
of the halo phenomena. For instance, it 
is easy to show that in random orientation 
only those plates whose axes are tangent 
to the circle can take part in producing 
the usual 22° halo; the refraction is 
through two faces on the outside edge of 
each plate. 





In Focus 


HE THIRD in the back-cover series 
of Porter drawings of the 200-inch in- 
strument depicts an observer photograph- 
ing at the prime focus of the world’s 
largest telescope. The rectangle in the 
small drawing in the right-hand corner 
includes the area shown in this picture. 
Suspended in his six-foot cage, 55 feet 
above the mirror’s surface, the astronomer 
rides in the telescope while making his 
observations. Thus the conventional. New- 
tonian diagonal is for the first time com- 
pletely eliminated. The conically shaped 
floor and adjustable chair make it possible 
for the observer to occupy a comfortable 
position, nearly vertical, at all times. A 
set of dials and switches, shown in the 
drawing on the far wall of the cage, en- 
ables him to know the position on the 
celestial sphere toward which the tele- 
scope is pointing. Telephone contact is 
maintained with an assistant located at 
the control board under the north pier on 
the main floor. 

A double-slide plateholder carries the 
photographic plate and guiding is done by 
means of a microscope attached to the 
plateholder. Several conveniently located 
slow-motion focusing and adjusting hand- 
wheels make it possible for the observer 
to have ready access to his controls at 
any setting of the large instrument. To 
the left of the plateholder is a special 
device for oscillating the plate during ex- 
posure to produce small rectangular areas 
of light instead of the usual sharp pinpoint 
star images. This method is used when 
more accurate determination of stellar 
magnitudes is to be made. 

Access to the prime-focus cage is by 
means of a special platform hoist travel- 
ing up between the main arches of the 
dome, as shown in the back-cover picture 
of the March issue. 
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Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. |' 
As an addition to your own library, || 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 
85e each — send 5c¢ postage please 


Sold at all planetariums: 
Adler, 900 E. Achsah Bond Drive, 
Chicago 5, Iil. 
Buhl, Federal and West 
Pittsburgh 12, Pa. 
Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station. Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 
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the reviewers say... 


Mr. Thompson’s volume explains all the 
steps, from the assembly of the material for 
the mirror to the adjustment of the finished 
telescope, done clearly and reasonably. 

—WILLIAM A. CALDER 

in The Scientific Monthly 
Aided by this thoroughly useful book, thou- 
sands of new amateur telescope makers will 
be added to the many thousands who in the 
past twenty years have taken up this fasci- 
nating hobby. 

—F. S. HOGG in the RASC Journal 
Excellent practical instructions which take 
the tyro by the hand and lead him through 
the construction of his first telescope. 

—A. G. INGALLS in Scientific American 


for the advanced mirror maker 
there are... 


discussions of the mechanical and optical 
problems involved in making a diagonal 
instructions for flat making 

suggestions for a second telescope 
material on making and using circles 


MAKING YOUR OWN 
TELESCOPE 


By ALLyn J. THompsoNn 


Order your copy today 
(add 25c to foreign orders) 
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BOOKS AND THE SKY 


THE SCIENTISTS SPEAK 


Warren Weaver, Editor. Boni and Gaer, 
New York, 1947. 369 pages. $3.75. 


URIOSITY about the world is not 

restricted to scientists and philoso- 
phers. It exists, to a greater or lesser de- 
gree, in most individuals of every age. But 
because most people must devote the ma- 
jor portion of their waking hours to the 
serious business of making a living, they 
do not have the necessary time or energy 
to investigate personally the many mys- 
teries that challenge their curiosity, or 
even to read, more than casually, in those 
fields that interest them. 

The Scientists Speak is a book that 
should appeal to just such people. It is 
a compilation of 81 talks given during in- 
termissions of the New York Philhar- 
monic Symphony broadcasts by top-flight 
scientists in many varied fields of research. 
It is edited by Warren Weaver, of the 
Rockefeller Foundation, who served as 
chairman of the advisory committee that 
arranged the broadcasts. There are 15 
chapters, the first of which, on “Science 
and Complexity,’ by Dr. Weaver, estab- 
lishes the general theme of the book. The 
remaining chapters, “The Science of the 
Earth,” “The Science of the Sky,” “The 
Natural and Social Sciences,” and so on, 
are each made up of a half dozen or so 
short talks by recognized authorities. 
These talks include such topics as “The 
Utility of Meteors,” by Harlow Shapley, 
“Science and Our Nation’s Future,” by 
Arthur H. Compton, and “The New Ge- 
ography,” by Isaiah Bowman. Preceding 
each chapter is an introductory section 
prepared by the editor, in which he sum- 
marizes a few of the important highlights 
of the field covered in the ensuing pages. 

These talks, of about 3% pages each, 
are offered for the non-scientist. It is not 
expected that the astronomer, the biolo- 
gist, or the chemist will find in them very 
much with which he is not already familiar, 
at least in his own field. On the other 
hand, the talks are designed to serve the 
sciences in an important way. If pure re- 
search is to enjoy the popular support it 
must have, then the public must be en- 
lightened as to its meaning and values. 
Today, more than ever, the newspapers 
and radio carry stories from every science 
front. The columns of the daily press dis- 
cuss everything from neutrons to galaxies, 
and the reader who would keep abreast 


NEW BOOKS RECEIVED 


Tue Controt or Atomic Enercy, Newman 
and Miller, 1948, Whittlesey. 434 pages. $5.00. 

Subtitled A Study of its Social, Economic, 
and Political Implications, this book discusses 
the 1946 atomic energy act, the problem of 
military or civilian control. Security, commer- 
cial, legal, and business aspects are covered. 


Tue GrowtH oF Puysicat Science, Sir James 
Jeans, 1948, Cambridge University Press, Mac- 
millan. 364 pages. $4.00. 

A noted science authority traces the history 
of physical science from its early beginnings 
in Babylonia and Egypt to our modern: era. 
Proofs of this book were revised by the author 
shortly before his death in 1946, and this is the 
first American edition. 


of the times must become familiar with 
the inner workings and hidden mechanisms 
of the new world of science in which he 
lives. It is books like this that serve such 
a purpose well. 

For those who care to delve more deeply 
into the realms that are here introduced, 
a generous bibliography is supplied at the 
end of the book. 

ROBERT R. COLES 
Hayden Planetarium 





MANUAL OF ASTRONOMY 


R. W. Shaw and S. L. Boothroyd. Apple- 
ton-Century-Crofts, Inc., New York, 1947. 
Third edition, 294 pages. $3.00. 


HE RECENTLY ISSUED third edi- 
tion of Shaw and Boothroyd’s “Man- 
ual of Astronomy” contains 47 exercises, 
of which 22 require no equipment and no 
data other than that provided in the man- 
ual, and 25 require separate equipment 
ranging from working photographs to 
fairly elaborate spectroscopic equipment. 
The manual takes the student further 
into advanced astronomy than any others 
which have come to the attention of this 
reviewer. In addition to the conventional 
telescopic observations of planets, visual 
observations of the apparent motions of 
celestial objects, and work with the celes- 
tial sphere, the volume contains exercises 
in the measurement of the displacement of 
absorption lines and the subsequent com- 
putations of radial velocities, observations 
of spectral intensity distributions, studies 
of galactic structure from data on the dis- 
tribution of novae, and others of this level 
of difficulty. In all cases the explanations 
and procedures are presented in mathe- 
matically elementary terms. In many cases 
the authors have exhibited considerable 
ingenuity in circumventing mathematical 
or technical elaborations without loss of 
clarity or validity. 

This book should be useful to amateur 
astronomers as well as students, and par- 
ticularly to those amateurs who would 
like to gain some additional insight into 
the work of professional astronomers with- 
out becoming involved in advanced mathe- 
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Connie Ween es ec ww 
Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomje physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


ES i a ko ew ee 
The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


400-Year Calendar ... . 10¢ 
Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 8c postage for each item. 
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Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill. 
Wabash 1428 


ScuepULE: Mondays through Saturdays, 11 a.m. 


and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 


SrarF: Director, Wagner Schlesinger. Other 
lecturers: Harry S. Everett, Albert B. Shatzel. 


May: STEERING BY THE STARS. Naviga- 
tion, surveying, and the determination of time 
all depend upon astronomical observations. 
The basic principles involved are made simple 
through use of the planetarium instrument. 


June: STORY OF THE CALENDAR. 
BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 


ScuepULE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E, Wagman, J. Frederick 
Kunze. 


May: FORECASTING THE WEATHER. Pre- 
senting the various simple weather signs we 
all can use in forecasting the weather, with 
special emphasis on different types of clouds. 


June: THE MOON IN JUNE. 
FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Locust 4-3600 


ScHeDULE: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 


May: END OF THE WORLD. Various ways 
in which it has been said that the world might 
end will be discussed and demonstrated with 
special and spectacular equipment. 


June: LIFE ON OTHER PLANETS. 
GRIFFITH PLANETARIUM 


P. 0. Box 9787, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


ScuepuLe: Wednesday and Thursday at 8:30 
pm. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
Starr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


May: THE 200-INCH TELESCOPE. There 
will be a description of the 200-inch telescope, 
with the planetarium showing objects of the 
types which most commonly will be observed 
by the largest telescope. 


June: UNDER THE SOUTHERN CROSS. 
HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


ScuepuLE: Mondays through Fridays, 2, 3 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 
and 8:30 p.m.; Sundays and holidays, 2, 3 
o, and 8:30 p.m. 

Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 

Muy: MEN AND STARS. The contributions 
of men like Galileo, Newton, and the Herschels 
make this one of the most interesting and dra- 
matic planetarium demonstrations of the year. 


e: COLOR IN THE SKY. 


— 








matics. Some of the exercises which ap- 
pear especially well adapted to this pur- 
pose are: 

Rotation of Jupiter by Doppler Effect: 
A portion of the spectrum of Jupiter is re- 
produced, sufficiently enlarged so that the 
displacements and tilts of the lines can be 
measured with a ruler, or by comparison 
with an accompanying scale. A complete 
explanation of the reduction procedure is 
given, and the reader can determine from 
his own measurements the rotational ve- 
locity of Jupiter, as well as its radial ve- 
locity at the time the spectrum was photo- 
graphed. 

Distribution of Galactic Novae: A table 
of the positions of all novae from 1500 to 
1940 is given. The reader can plot these 
and deduce the location of the galactic 
plane, the fact that the sun is located ec- 
centrically, and the approximate direction 
to the center of the galaxy. 

Orbit of an Asteroid: Six observations 
of the right ascension and declination of 
Amphitrite are given, with directions for 
a simple graphical procedure which re- 
veals the true position of the asteroid in 
space and leads to a complete determina- 
tion of its orbital elements. 


Solar Temperature by Planck's Radia- . 


teaching aid?! | 


tion Law: A set of intensities of the photo- 
sphere and of a sunspot are given, with 
an explanation of a procedure for obtain- 
ing temperatures from a comparison with 
a set of Planckian curves, or from Wien’s 
law. VICTOR GOEDICKE 

Ohio University 





NORTHEAST REGION 
(Continued from page 177) 
low cost. A lively question period fol- 
lowed that indicated quite a few of 
those present were interested in observ- 
ing with such equipment. 
The late afternoon was featured by 
a tea at the Yale Divinity School, 
served by the ladies of the New Haven 
society and the university. Inspection 
of the instruments and equipment of the 
observatory concluded the afternoon 
program. We were then on our own 
through the dinner period, after which 
we observed with the 9-inch Reed re- 
fractor and amateur instruments. So 
closed one of the most enjoyable and 
instructive days your reporter can re- 
member. 
ROBERT GREENLEY 
412 Bloomfield Ave. 
Caldwell, N. J. 





SOLAR DIVISION CONCLAVE 


On Sunday, April 4th, a meeting of 
the northeastern region of the solar 
division of the AAVSO was held at 
Yale University Observatory. In ad- 
dition to direct observing of the sun and 
discussion of methods of observing and 
reporting, there were motion pictures 
and an illustrated talk by Alan Shapley, 
of the National Bureau of Standards. 
He described the methods used in re- 
ducing sunspot observations and the es- 
tablishment of a new American relative 
sunspot number. 
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dramatizes: 


geography 
history be 
mathematics 

| general science 

| classics 

art 


THE SPITZ PLANETARIUM offers every school 
new and important teaching advantages 

in cultural as well as scientific subjects. 

An invaluable aid 

| in astronomy and navigation instruction, 

| THE SPITZ PLANETARIUM makes practicable 
| the inclusion of these courses 

_ in school curricula. 

For full information on the instrument 

and its utilization in the school program, 
write for Booklet T. 


$720. f.0.b. Wenonah, N. J. 


Science 
Associates 


| 401 NORTH BROAD STREET, PHILADELPHIA 8, PA, 
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ASTRONOMER’S CORNER 
INFRA-RED FILTERS 


Complete in 
mounts, ready to 
snap on the ob- 
jective of any 
standard 7 x 50 or 
6x30 binocular. 
Photo #88. Ex- 
tremely  interest- 
ing photographic 
possibilities. All 
light operated 
electronic relay problems solved with this filter. 
Make your own “Sniperscope” from filters 
originally made by government for this pur- 
pose. Finest optical glass, mounted. Set $1.00. 


VARIABLE DENSITY FILTER 


FOR BINOCULARS 


Complete with Eye- 
cups to fit 7x50 B&L 
or adjustable to your 
glass. If you use bin- 
oculars on land, sea, 
mountains or air, you 
will welcome the com- 
| fort of this Variable 
3 Density Filter in the 
control of light and 
glare to assure best seeing conditions. Simplic- 
ity itself. Synchronized levers control both fil- 
ters simultaneously. Can also be adapted to 
photegraphic work. U.S.C.G. perfect stock. In- 
dividually wrapped. Set complete $1.50. 


Special Combination Prices :— 
Variable density filter and Infra-red filter set. 


EYEPIECE 


(CEMENTED TRIPLET) 


1” E.F.L. cemented triplet 
(sclid) type, highest light 
transmission through mini- 
mum glass thickness. Medium 
wide field, sharp to the very 
edge. Excellent color correc- 
tion. Mounted in non-reflect- 
ing cap of fall-away type. | 
Oo. D. 144”. Each $7.50. (3 
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Star Diagonal 


For the convenient 
observation of. stars 
near the zenith, a 
prism is indispensa- 
ble. It is placed be- 
fore the eyepiece to 
direct the pencil of 
light rays so that the 
axis of the eye-lens is at right angles to the 
axis of the telescope. Our “Star Diagonal” is 
especially manufactured for this purpose. Fits 
standard 114” eyepiece holder and takes stand- 
ard 114” eyepieces. Price, including fine quality 
light flint glass fluoride coated prism: $12.00. 


(SIMPLIFIED 
COMBINATION) 


HOLDER and 
FOCUSING 
DEVICE 


TELESCOPE 
EYEPIECE 
With built-in di- 
agonal support. 
Ideal for all low- 
priced reflecting 
telescopes. Brass 
throughout. Takes 
standard 114” oculars. Simple to attach to any 
tube from 3” to 6” diameter. Only 5 holes re- 
quired. Self-centering. No special tools or jigs 
necessary. Attaches perfectly. Optical axis of 
eyepiece, diagonal and objective easily adjusted 
and locked with set screw. Each $3.50. 
Additional tube length for focusing extension, 
I. D. 144”. $1.50 each. 


Include Postage - Remit with Order 
Send 30c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 
Scientific and Laboratory Apparatus 


74% West Broadway, New York’7, N. Y. 
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GLEANINGS FOR A. T. M.s 


THE COMPOUND REFLECTING 





TELESCOPE — I 


By ALLYN J. THomMpson 


FTER A HALF CENTURY of fruit- 

less struggle with the early refractor, 
it was to be expected that astronomers, 
appreciative of the advantages of long fo- 
cal lengths and high magnifications, should 
seek a means of retaining these features in 
a reflecting telescope. A most logical solu- 
tion, worked out by James Gregory in 
1663, was the employment of a small con- 
cave mirror of ellipsoidal figure placed be- 
yond the focus of a paraboloidal primary 
mirror. The arrangement is shown in Fig. 
1, the ellipsoid s being so placed that its 
first focus is coincident with the focus F 
of the large mirror. It is an interesting 
property of the ellipsoid that if a point 
object is placed at one of its foci, a perfect 
image will be formed at the other, and as 
the primary image point formed at F may 


placed at the conjugate focus f’ will be re- 
flected as if they had their source in the 
virtual focus f. Or if convergent rays X 
and Y are aimed at f, they will be reflected 
to a focus at f’. In the telescope, then, 
if the latter rays come from a paraboloidal 
mirror and head for a focus at f, which 
point is also the virtual focus of the hyper- 
boloidal secondary, they will be brought to 
a real focus at f’. In the case of an ex- 
tended object, the image at f’ will be in- 
verted, and enlarged in the ratio of Vf£'/VE. 
In this arrangement the telescope tube 
will be considerably shorter than is pos- 
sible with Gregory’s design. As the Casse- 
grainian is astronomically the more practi- 
cal of the two instruments, it will be given 
first consideration, although it was pre- 
ceded in history by the Gregorian. 








Fig. 1. Paths of light rays 








in the Gregorian telescope. 
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be regarded as such an object, an image 
of it will be found at f. If instead of being 
a point, the object has appreciable dimen- 
sions, its image at f will be enlarged in 
the ratio of fs/Fs. In effect, the focal 
length of the primary mirror is similarly 
amplified. Inversion of the image occurs 
in this second reflection, but as the pri- 
mary mirror has already introduced an in- 
version, the final image appears erect. 

In 1672, investigations by Sieur Casse- 
grain into the geometric properties of re- 
flecting surfaces led to his description of 
another compound telescope (Fig. 2) like- 
wise employing a paraboloidal primary 
mirror, but having a convex secondary 
placed inside the primary mirror’s focus. 
This small secondary mirror was given a 
hyperboloidal figure, the optical properties 
of which are illustrated in Fig. 3. If, in 
that diagram, the convex surface of the 
hyperboloid at V be reflecting, then di- 
vergent rays from a point source of light 





Why Make a Compound Reflector? Be- 
cause of the difficulty of attaining the re- 
quired optical perfection, it is seldom that 
one finds a telescope of this type that will 
produce the same exquisitely defined image 
of which a first-class Newtonian or a 
refractor is capable. With proper cor- 
rection of the mirrors, however, excellent 
images will result. A most beneficial fea- 
ture of this type of telescope is that it 
may be only a fraction of the length of 
either a Newtonian or a refractor of equal 
focal length. Thus it is more convenient 














Fig. 2. Paths of light rays in the Casse- 
grainian telescope. 





3” PORTABLE 
REFRACTOR 









\ Brandon Scientific Development 


SPECIFICATIONS 


Helical focusing * Exposed focal plane for 
photography * All metal altazimuth tripod 
of dural and stainless steel * Exceedingly 
large bearing surfaces * Diagonal vision * 
32-16-8 MM ortho eyepieces * Superior op- 
tical design * 5 Internal light baffles * 
Simple takedown * Baked enamel and ano- 
dized finish * Finder telescope * Wood carry- 
ing case * 


$265. COMPLETE 
F. 0. B. MALVERNE 


We Guarantee Complete Satisfaction 
or Money Refunded 
IMMEDIATE DELIVERY 


P. O. Box 85 
Malverne, New York 
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EVERYTHING for the AMATEUR @=™ 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS - OUR SPECIALTY 
COMPLETE 6” KIT .. . . $5.50 up 
PYREX KIT, 6” . . .. - - $7.50 up 

Other Sizes, Proportionately Low 


Pyrex Made to order, correctly 

m, figured, polished, parab- 

Mirrors olized and _ aluminized. 
ALUMINIZING 


We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
Prisms - Eyepieces - Accessories 
FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., 


New York 59, N. Y. 











Never Again at These Prices 


BLANKS for ACHROMATS 


All “A” Quality Hayward Glass — 
Exceeds Army-Navy Specifications 


Nd 1.5111 V 63.5 | 
Na 1.6570 V512 | 


V 63.5 l 
$7.75 Set 


5” Crown 
5” Flint ~ $11.75 Set 


4%” Crown Nd 1.5111 


41%” Flint Nd 1.6570 V 51.2 f 
4” Crown Ndl.5111  V 63.5 clan 
; $5.75 Set 
2” Flint Nd 1.6570 WV 51.2 


All Guaranteed — Immediate Shipment 


DE PALMA OPTICAL CO. 


13031 Oxnard Blvd. Van Nuys, California 








Observatory Equatorial 
Mountings 


FOR QUICK LOCATION AND IDENTIFI- 
CATION OF CELESTIAL BODIES. 
Can be operated from the star catalogue by 
13” co-ordinate circles graduated to single 
minutes of R. A. and 15 minutes of are in 
declination. The only quick way to learn as- 
tronomy without any guesswork. For any 
size of telescope. Full instructions for set- 

ting up are furnished. 


Model No. 3. STUDENTS’ 
WEATHERPROOF ............ $170.00 


Circles enable you to find instantly any of 





the thousands of unique stars and galaxies 
that are invisible to the naked eye, as well || 
as Neptune and Uranus. 
Model No. 4. VARIABLE STAR 
INSTRUMENT. o..csccssssssesessse $200.00 
Besides the features of No. 3, this model has 
manually operated slow motion in right as- 
cension, which permits close following of the 
star under observation. 


Model No. 5. TEACHERS’ MODEL 
for Schoels ....... EE TEA $245.00 
This model is well adapted for teaching pur- 
poses where the student receives instruction 
while the telescope follows the star, for an 
electric motor carries the telescope in ap- 
proximate sidereal time. 


Model No. 6. THE UNIVERSITY 
MODEL $550.00 
This instrument is driven by a synchronous 
motor through anti-backlash gearing in side- 
real time so accurate as to be within a few 
seconds of absolute sidereal time per year. 
It is well suited for photography, and for 
guiding has slow motion in both axes oper- 
ated from the eyepiece by flexible shafts. 


Monthly payments during 
construction period preferred 


Haines Scientific Instruments 
Bex 171, Englewood, New Jersey 


See ener ee eeeee nesses eeeeeeeeeeees 
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Fig. 3. Geometric properties of the 


hyperboloid. 


to handle, and it is vastly steadier on its 
mounting. While it may cost a little more 
to build than the Newtonian, and present 
more difficulties, it offers the advantage 
of larger images, and somewhat greater 
comfort in observing. 

Equally high magnification can of course 
be had with a Newtonian simply by using 
an eyepiece of very short focal length, 
but it is tiresome to keep one’s eye prac- 
tically glued to the lens of such an eye- 
piece, and at the same time to concentrate 
attention on the object under observation. 
By way of contrast, thanks to the greater 
focal length of the compound reflector, 
eyepieces of comparatively low power, af- 
fording a much more comfortable eye re- 
lief, can be used, and prolonged observing 
can be indulged in. without fatigue. 

Neither the Cassegrainian nor the Gre- 
gorian is well suited for daytime use, due 
to daylight flooding the eyepiece and fog- 
ging out the images. This difficulty can 
be overcome, however, by extending short 
lengths of tubing toward each other from 
both the secondary mirror and the perfora- 
tion in the primary, which act as light 
baffles. But for these to be completely 
effective, the tube from the secondary 
must be of such diameter as to obstruct 
an unduly large and unwarranted portion 
of the light entering the telescope; the 
amount of this obstruction can be reduced, 
however, by extending the main tube of 
the telescope a reasonable distance beyond 
the secondary support. Another method 
of eliminating sky fog has been devised 
by H. E. Dall (Scientific American, May, 
1939), who introduces a triplet erecting 
lens and a stop in front of the perforation 
in the primary mirror. 

The compound reflector is a perfect in- 
strument for photographing the moon and 
planets. The long effective focal length 
gives a good-sized image at the focal 
plane which may be photographed with- 
out enlargement through an _ eyepiece. 
Some observers like to focus a compound 
telescope by making very slight adjust- 
ments in the position of the secondary 
mirror. 

It has sometimes been stated that the 
image formed by the compound reflector 
is the same as if formed from a mirror of 
the same diameter as the primary and with 
a focal length equal to the equivalent focal 
length of the combination. This may be 
shown by extending the rays converging 
to the axial image point backward to where 
they intersect the original rays approach- 
ing the edge of the primary mirror. How- 
ever, the location of this fictitious primary 
is not the same for all points in the field 
of view. The situation is about as shown 


WAR SURPLUS BARGAINS 
Government’s 7 X 50 Binoculars 


Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save MoreThan \% Regular Cost! 


METAL PARTS—Set 
includes all Metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Bodies factory 
hinged and covered. 
Sturdy Binocular Car- 
rying Case is optional 
with each set of Metal 
Parts. 


Stock 7842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 

















OPTICS—Set includes all Lenses and Prisms needed 

for assembling 7 X 50 Binoculars. These are in ex- 

cellent condition—perfect or near-perfect—and 

have new low reflection coating. 

BOGE: DOGG wcines cccacvcdiasne $25.00 Postpaid 

NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Tax. 


ARMY’S 6X30 BINOCULARS 
COMPLETE OPTICS & METAL PARTS—Model 
M-13A1, 6 X30 Binoculars (Waterproof Model). 
Everything you need—ready for assembly. When 
finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
ished. No machining required. Bodies factory 
hinged and covered. Complete assembly instructions 
included. 

Se SS Peer rer eer rer Ts $40.00 Postpaid 
plus $8.00 tax—Total—$48.00 


8 POWER ELBOW TELESCOPE 
Govt. Cost $200.00! Our Price $17.50! 

Big 2” diameter objective. All lenses Achromatic. 
Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral and red. Slightly used but 
guaranteed for perfect working order: Weight 5 
Ibs. Can be carried but a trifle bulky. 

Bebe EGG. 6c cccccwecavscs¢ens $17.50 Postpaid 


6 POWER GALILEAN TELESCOPE—(Commer- 
cial Surplus) 28 mm. dia. Achromatic Objective 
Lens. Sturdily constructed of Aluminum, 7” long, 
extends to 9”. Complete with carrying case. 

DORE OGRE. Sc cvcccsovesceseves $3.00 Postpaid 


MOUNTED PROJECTING LENS SYSTEM 


F.L, 91.44 mm. (just right for 35 
mm, Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 
Stock #4033-Y .. $3.00 Postpaid 


THREADED OUTSIDE MOUNT 
FOR FOCUSING ABOVE SYS- * 
TEM (Not Illustrated) — 

, Stock #715-Y .. $1.00 Postpaid ~~ 


| 

| CONDENSING LENS SET—Consists of 2 Condens- 
ing Lenses with diameter of 2”. Used for making 
35-mm. projectors or many other purposes. 

SO SUE co tphcndcnesccekoune 75¢ Postpaid 


POLARIZING OPTICAL RING SIGHT 


(Unmounted) Used in gun sights—especially for 
shotguns. As you look through, you see a series of 
rings that you superimpose on your target. No 
front sight required. Increases degree of accuracy. 
MG CEOS uccdarchectactecess $4.00 Postpaid 


Sensational Bargain -BUBBLE SEXTANT 
These Army Air Forces Bubble Sextants cost the 
Govt. about $125.00 each. A real bargain at our 
price of $12.50! Wooden carrying case included. 
Wartime used, BUT COMPLETELY REPAIRED, 
COLLIMATED AND PUT IN GOOD WORKING 
| ORDER. If not satisfied that Sextant is exactly as 
| represented, return within 10 days for refund. Full 
directions for use accompany each shipment. 

| Stock #924-Y $12.50 Postpaid 


| Same Sextant as above, but BRAND NEW and 


| with Automatic Electric Averaging Device and Il- 
| luminated Averaging Disc for nighttime use. Govt. 
| cost $217. Though brand new we have re--‘ecked 
Bubble and Collimation and GUARANTEE perfect 
working order. 


| Stock FOBT nw ccccccvccccsceres $22.50 Postpaid 


CONDENSING LENSES—Seconds, but 
for Enlargers and Spotlights. 

Stock #1061-Y..6%4” dia., 9” F.L...$2.50 Postpaid 
Stock #1080-Y....5” dia., 7” F.L...$1.50 Postpaid 


We Have Literally Millions of WAR SURPLUS 
I.ENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog “Y”—FREE! 


Order by Stock No. Satisfaction Guaranteed. 


| EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 








suitable 





May, 1948, SKY AND TELESCcoPE 185 















ENSES *°°° pomsee OF THEM 
Lets Gof 







PRISM 
BINOCULARS 
Price 
Complete with Carrying 2k 
Case and Straps, *Plus 95 





20% Federal Excise Tax 
Postpaid 


ACHROMATIC TELESCOPE OBJECTIVE 3” 
(76 mm) dia., 15” (381 mm) F.L. Magnesium- 
fluoride coated and cemented. Mounted in alum- 
inum cell. O.D. 35%”. .... Postpaid ea. $20.00 


ACHROMATIC TELESCOPE OBJECTIVE 
1%” (48 mm) diameter, 2354” (600 mm) focal 
length, unmounted Postpaid ea. $9.75 


5 POWER TANK ARTILLERY TELESCOPE 
(M71) Brand new. Coated optics. Completely 
assembled. Value $345.00. ......... ea. $29.50 


MOUNTED KELLNER EYEPIECE E. F. L. 
1144”. O.D. of brass mount 1-17/82”, clear aper- 
ture of field lens 1%”, eye lens 13/16”. 

Postpaid $2.65 


ACHROMATIC OBJECTIVE—Perfect. Coated 
and cemented. Bsn mm dia. 74%” F.L. 
Unmounted .. ea. $2.50 Mounted .. ea. $3.50 


SPOTTING SCOPE or MONOCULAR lens 
sets. Consists of Achromatic objective, 2 
prisms, eye and field lens and diagram. 
All lenses are cemented. Buy 2 sets to con- 
struct a High Power Binocular 

6 POWER SET each 
8 POWER SET each 
11 POWER SET each 
13 POWER SET each 
27 POWER SET vag 


= WIDE ANGLE 


ee EYEPIECE 


All coated optics, mounted 
in focusing cell, 2” clear 
aperture, 1144” E.F.L. 3 
Achromatic lenses. Value 
$125.00. Perfect ea. $9.50 

























































HOBBYIST LENS SET 
Magnifiers, reducing lenses, positives, nega- 
tives, etc. 10 piece lens set $1.00 






















« cies 
ACHROMATIC LENSES, cemented 











12 mm Dia. 80 mm F.L. ea. $ .50 
14 mm Dia. 60 mm F.L. coated ea. 1.25 
18 mm Dia. 102 mm F.L. ea. 1.25 
23 mm Dia. 162 mm F.L. coated ea. 1.25 | 
238 mm Dia. 184 mm F.L. coated ea. 1.35 | 
25 mm Dia. 122 mm F.L. coated ea. 1.25 
26 mm Dia. 104 mm F.L. coated ea. 1.25 
29 mm Dia. 54 mm F.L. coated ea. 1.25 
31 mm Dia. 124 mm F.L. coated ea. 1.50 
31 mm Dia. 172 mm F.L. coated ea. 1.25 
32 mm Dia. 132 mm F.L. ea. 1.50 
34 mm Dia. 65 mm F.L. coated ea. 1.50 
88 mm Dia. 130 mm F.L. ea. 1.50 
38 mm Dia. 240 mm F.L. ea, 2.50 
52 mm Dia. 224 mm F.L. ea. 3.25 
PENTA PRISM 19 es ee eee ea. 1.00 
PENTA PRISM 40 mm Face .... ea. 5.00 
90° AMICI PRISM 21 mm Face ea. 2.00 






RIGHT ANGLE PRISM 23mm Face ea. 
RIGHT ANGLE PRISM 38 mm Face ea. 
RIGHT ANGLE PRISM 47 mm Face ea. 
RIGHT ANGLE PRISM 62mm Faceea. 
CROSSLINE RETICLE 23 mm Dia. ea. 
DOVE PRISM 49 mm long ea. 
115° AMICI PRISM 10 mm Face .. ea. 1.25 


Send 3 cent stamp for “BARGAIN” List. 
A. JAEGERS 
123-26S Rockaway Blvd. 
SO. OZONE PARK 20, N. Y. ~~ wo 
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in Fig. 4, where it is seen that the light 
funneled into three separate points in the 
image plane stems apparently from three 
separate mirrors, the axes of the several 
cones intersecting in the conjugate focus 
of the secondary. For the 34-minute field 
of the 6-inch telescope presently to be 
described, the composite fictitious mirror, 
at the equivalent focal distance of 102 
inches from the image plane, would have 
a diameter of 94% inches. 
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Fig. 4. Fictitious mirrors of a Casse- 

grainian telescope. To avoid confusion, 

not all the rays are shown, and the “mir- 

rors” are not positioned exactly. Only 

the lowest part of the “mirror” corre- 

sponding to the topmost image in the 
focal plane is shown. 


Paraboloid to Sphere. Perhaps the one 
thing most responsible for impeding the 
early progress of the Cassegrainian tele- 
scope was the problem of producing the 
hyperboloidal figure on the secondary mir- 
ror. Figuring difficulties are still a barrier 
to greater popularity of this type of tele- 
scope, although ways have been found to 
simplify testing. It is rather well known 
that the figures given to the primary and 
secondary mirrors need not be the ones 
proposed by Cassegrain. His use of the 
paraboloidal primary and _ hyperboloidal 
secondary was a beautiful application of 
pure geometry, but it is a fact that prac- 
tically any figure can be given to the pri- 
mary mirror, provided its axial aberration 
is compensated by an appropriate figure 
on the secondary. 

Consideration must be given, however, 
to the images of points that do not lie 


on the axis. The most serious off-axis 
aberration of the reflector is coma, re- 
sulting from a failure of the different 


zones of the mirror to combine rays from 
a field star in a single focus. Oblique in- 
cident rays reflected from the inner zones 
come to a focus closer to the axis than do 
rays from zones lying farther out on the 
mirror. The image for each zone is in 
the form of a circle, varying in size with 
the radius of the zone, and the circles are 
overlapping. The net result is that, in 
the case of a star situated some distance 
from the center of the field, a blurry, 
comet-shaped image, pointing toward the 
axis, is found. In a paraboloid, the effect 
of this aberration increases with the dis- 
tance from the axis, and inversely as the 
square of the focal ratio. 

Fortunately, the combination of parab- 
oloidal primary and hyperboloidal second- 
ary makes substantial correction for this 
defect. The correction is not complete, 
but becomes about equal in quantity to 
what would be obtained from a single 
mirror of the same focal length as that 
of the combination. Some curvature of 
the field is introduced, but for the small 
angular field that is used in the Casse- 
grainian, it is of negligible amount. 


(To be continued) 
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UNEXCELLED BARGAIN 


in WAR SURPLUS 
NAVY TELESCOPES 









8-Power, 
60-mm. Objective. 
Easily made into 20 power 


with no additional lenses. hetriistions. 
Mark II, Model 16, field 4° 30’, exit pupil 
0.24", eye distance 1.5”. Linear field at 
range of 5,000 yds. is 394 yds.; crossline 
reticle. 23” long. Objective cover. Used; 
excellent condition. Postpaid $22.50 





THE 8X TRACKING TELESCOPE 
From the M1 Height Finder, objective 
52 mm, focusing eyepiece; turret mounted 
filters, amber, red, neutral and clear; 
crossline reticle, quick finding level 
sight, large erecting Amici prism. 
Postpaid $27.50 
Achromatic Telescope Objective 
Super quality main objective from the 
131% ft. $25,000 M1 Height Finder, clear 
aperture 62 mm, focal length 470 mm 
(18.5”), beautifully mounted in a 314”- 
long tube. Postpaid $18.75 


A. COTTONE & COMPANY 


336 CANAL ST., NEW YORK 13, N. Y 











New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits on the market. 

In addition to the usual supply of abrasives, 
rouge, etc., you get the new, fast-polishing 
cerium oxide to save you hours of work. 

Two (2) finely polished plano convex lenses 
to make a long focus eyepiece are also in- 
cluded in addition to an aluminized diagonal. 
You can get a brass diagonal holder (spider) 
for only $1.00 additional if ordered with a 
telescope kit. Prices quoted below are for 
Pyrex telescope blank and plate glass tool. 


4” $5.25 6” $6.75 
8” $9.75 10” $16.75 
1214” $31.75 
90° Prism .. 114”, $2.00 .. 134”, $3.00 


Postage Paid to 1st and 2nd postal zones from 

N Add 5% 8rd and 4th zones, 10% 5th 

and 6th zones. Add 15% 7th and 8th zones. 

Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 

334 Montgomery St. Brooklyn 25, N. Y. 














PARABOLOIDAL MIRRORS 


Aluminized Pyrex, f/8, corrected 
to 4% wave sodium light 
PLUS 


Aluminized Elliptical Flat—% wave 
4%4-inch .. $24.00 _6-inch .. $40.00* 
8-inch ...... $85.00 10-inch $140.00 

12%-inch .... $250.00 

*With the 6-inch we supply, instead of the 
flat, a 114” prism, silvered and lacquered 
on the hypotenuse surface. 

1%” Prism, angular correction 3 
minutes, silvered and lacquered on 
the hypotenuse surface .... $3.00 ea. 
Our years of experience in hand correct- 
ing, combined with production methods for 
grinding and polishing, make it possible 
for us to present these new reduced prices! 

All prices plus postage. 


L & M Optical Co. 


69 S. Lexington Ave., White Plains, N. Y. 














































MAGNITUDES 
FIRST S 
SECOND oe 
THIRO e 
FOURTH . 
FIFTH . 
VARIABLE WV 


DEEP-SKY WONDERS 


UST SOUTH of the great nebula- 

strewn areas of Virgo lies Corvus, 
often called the Sail by navigators. It is 
easily recognized despite its paucity of 
Stars, and it contains a few nebulae. NGC 
4361, 651, 12" 22™, —17° 56’, a peculiar 
barred planetary with a visible central 
star. Webb thought it resolvable. NGC 
4782, 1351, 13" 00™, —12° 11’, an extremely 
faint tiny spiral 0.6’ x 0.6’, magnitude 12.9; 
use a large instrument. 


NGC 4590, M68, in Hydra, 12" 37", 
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—25° 56’, a small bright globular, 3’ dia., 


7.6 total mag.; rather easily resolved. 
NGC 2623, 2591, 1 44°, —2° 33. a 
spiral within reach of smaller instruments, 
mag. 11.1, but a diameter of only 1.5’. 
Southern observers will find three spi- 
rals interesting, all unusually close to the 
galactic plane and near the great Omega 
Centauri globular cluster. NGC 5064, 12" 
16".; 47° 39", mag: 13, eal: tae 15": 
NGC 4945, 12" 27.4, —49° 1’, mag. 9, 
11’ x 2’, gal. lat. 12°; NGC 4976, 12" 5™.9, 
490° 14’ mag. 11, 2-% ¥'. 
WALTER SCOTT HOUSTON 
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DEEP-SKY OBYECTS 


GALAXIES - 
OPEN CLUSTERS 
GLOBULAR CLUSTERS * 
OIFFUSE NEBULAE o 


MILMY WAY BOUNDARIES 


STARS FOR MAY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m. local time, on the 7th and 23rd 
of the month, respectively. The 40° north 
horizon is a solid circle; the others are 
circles, too, but dashed in part. For the 
year 1948, these simplified charts replace 
our usual white-on-black maps, which may 
be consulted in issues of prior years when 
information on deep-sky wonders and less 
conspicuous constellations is desired. 
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REFRACTING TELESCOPES 


AND PARTS OF HIGHEST PRECISION 
For amateur and professional use. 
3” Altazimuth with accessories .. $275.00 
4” Altazimuth with accessories .. $400.00 
4” Equatorial with accessories .. $750.00 
Kellner eyepieces ........ $15.00 to $18.00 
Star and solar diagonals .............. $30.00 
Write for our catalogue 


LABORATORY OPTICAL CO. 





76 Interhaven Ave. Plainfield, New Jersey 














Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
Price $62.00 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 











EYE PIECE 
BARGAINS 


EYE PIECE—KELLNER’S, brand 
new, E.F.L. 27mm. (1-1/16 inch). 
Coated optics. Focusing mount with 
plus & minus 4 diopter scale. Clear 
aperture eye lens 19/32 inch. 1% 
inch O.D. across threads at objective 
end, This is a beautiful job you will || 
be proud of in both appearance and 
performance. 


Stock # 24 $6.50 ea. 


ACHROMATIC ERECTING LENS 
SYSTEM, six elements, coated and 
mounted in 1% inch dia. by 1% inch || 
long aluminum mount. This is a || 
really high grade erector made by || 
the same company and for the same 
instrument as our # 100 A&B ob- 
jectives. 


Stock # 101 


EYE PIECE E.F.L. one inch, re- |! 
movable reticle, coated lenses, field || 
lens is an achromat, 1-1/16” dia. || 
threaded mount. Clear aperture eye 

| 
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lens 15/16 inches. This eye piece was 
made for M-12 panoramic telescope. 


ET SURO’ cosecbecosepsisctactociocs $3.75 ea. 
Please use Stock No. when ordering. 
F. W. Ballantyne 


P. O. Box 382 
Point Pleasant, New York 
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OBSERVER'S PAGE 





Greenwich civil time is used unless otherwise noted. 


SUNSET ECLIPSE IN THE 
NORTHWEST 


ERMINATING in the North Pacific 

at a point well off the Oregon coast 
line, at approximately 135° west longitude, 
44° north latitude, the annular eclipse of 
May 8th should present at favorable points 
in the northwest a partial phase of unusual 
interest and beauty. At sunset, 45 per cent 
of the sun’s diameter will be covered at 
Seattle, and 36 per cent at Portland, mid- 
eclipse occurring in both cases below the 
horizon. Proportionately lesser obscura- 
tion will be seen inland from these points 
and in northern California, but not south 
of about 40° latitude on the coast line. 

The above is based on material sub- 
mitted by Lewis Lindsay, 2217 Mission St., 
San Francisco, Calif., who writes further 
as follows: 

“In two similar eclipses, on December 
2, 1937, and November 21, 1938, observa- 
tions were taken from the high hills of 
San Francisco in the near vicinity of 
Twin Peaks. In the latter eclipse not more 
than one sixth of the sun’s surface was 
covered, but the maximum magnitude of 
the former was about 25 per cent. Here, 
using overexposed photographic film to 
view the sun, even without the aid of bin- 
oculars, the semblance of the sun to a flat 
disk changed to a rounded fullness which 
gave a three-dimensional effect. In the 
time schedule of the eclipse as a whole, 
the view of this phenomenon is relatively 
transitory and must be caught very close 
to the actual sunset, when both globes 
seem to have their maximum sizes. The 
presence of a light haze tends to soften 
the solar glare and bring a lighter cast 
to the dark disk of the moon, enhancing 
the three-dimensional appearance. For best 
results, a magnitude of 25 to 30 per cent 
is most desirable.” 

The American Ephemeris lists maxi- 
mum obscurations of 59 per cent at Fair- 
banks, Alaska; 18 per cent at Honolulu; 
and 66 per cent at Manila, P. I. Of spe- 
cial interest is the fact that the vertex of 
the moon’s shadow cone will be very close 
to the earth’s surface as it sweeps across 
the Sea of Japan. The computed distance 
is only five miles in latitude +40° 51’, 
longitude —132° 47’; near this point it 
is possible that a total eclipse of very 


Along a 5,320-mile 
arc expeditions 
sponsored by the 
National Geographic 
Society will observe 
the annular eclipse 
at points marked on 
this chart. 





short duration will occur. Generally, how- 
ever, the central eclipse is annular, with 
a bright rim of sunlight remaining visible 
all around the moon at mid-eclipse along 
the path of the inverted shadow cone. 





METEORS IN MAY 


The May Aquarids reach maximum from 
the 2nd to the 6th. Rates of seven per 
hour may be expected after 2 a.m. (local 
time), when the radiant rises. Swift me- 
teors are typical of this shower, radiating 
from near Gamma Aquarii. A waning 
crescent moon will partially hinder ob- 
servations, E. O. 





VARIABLE STAR MAXIMA 


May 5, R Aquilae, 6.3, 190108; 7, R Can- 
cri, 6.8, 081112; 8, S Ursae Majoris, 7.9, 
123961; 14, V Coronae Borealis, 7.4, 
154639; 26, S Carinae, 5.7, 100661; 28, R 
Hydrae, 4.6, 132422. June 1, R Normae, 
7.2, 152849. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0 Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





PHASES OF THE MOON 


Laer ever 8 es tec May 1, 4:48 
NOW SOON. occ ise acess May.<9,. 2:30 
Fipat’ GRartel: oecsi cs Shen May 16, 0:55 
Sry es May 23, 0:37 
Teast, Guartet ores scans May 30, 22:43 
i NE 6 hace ek Sans ss June 7, 12:55 





MINIMA OF ALGOL 
May 3, 23:23; 6, 20:12; 9, 17:01; 12, 
13:50; 15, 10:39; 18, 7:28; 21, 4:17; 24, 1:06; 
26, 21:54; 29, 18:43. 


Alas 
Kiska 


Honolulue, 


f, © National Geographic Society 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury reaches its most favorable 
evening elongation of the year on May 
29th when it will be 23° 5’ east of the sun. 
On this date the planet sets almost two 
hours after the sun, and it will be an easy 
object to locate during the latter half of 
May. Under good conditions on May 9- 
10th, the day after the eclipse, it should 
be possible to observe Mercury and the 
one-day-old moon in close conjunction 
half an hour after sunset; Mercury will 
be of magnitude —1.1. 

Venus attains greatest brilliance on May 
18th, although its magnitude during the 
entire month is substantially —4.2. The 
planet continues traveling eastward into 
Gemini. Because of its high declination, 
more than 27° north, Venus sets four 
hours after the sun during the first week 
of May. The last week finds it setting 
2% hours after sunset. The crescent phase 
may then be easily viewed in a small tele- 
scope, as the diameter is over 40” and the 
planet is 20 per cent illuminated. See page 
109 of the February issue for a diagram 
of the telescopic appearance of Venus. 

Mars may be observed near Regulus 
during May, about 5° west of the star on 
the Ist and slightly over the same dis- 
tance east on the 31st. The third conjunc- 
tion with the star in six months occurs 
on May 15-16th, Mars passing 1%4° north. 

Jupiter rises a few hours after sunset 
and is visible the remainder of the night. 
Jupiter continues its retrograde motion 
and is in western Sagittarius. All five 
naked-eye planets will be found above the 
horizon the last few days of May, 1% 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 





States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 








hours after sunset. From west to east they 
are: Mercury, Venus, Saturn, and Mars, 
with Jupiter just rising in the east. The 
three outer planets will be above the hori- 
zon as well, in order, Uranus, Pluto, and 
Neptune. 

Saturn, on the meridian on or before 
sunset, is at eastern quadrature on the 6th, 
and sets half an hour before Mars. These 
planets are of nearly equal brightness. 

Uranus becomes lost in the evening twi- 
light, as conjunction with the sun occurs 
next month. 

Neptune is in Virgo, 2° southeast of 
Gamma. On May llth, Neptune passes 
about 10’ south of 298 B Virginis (+6.6), 
the planet a magnitude fainter. (See the 
chart in the March issue.) E. O. 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 
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* Microscopes 
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WE REPAIR 


* Telescopes 
*% Field Glasses * Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


10 Maiden Lane 
New York City 
BEekman 3-5393 














3 inch portable 
REFRACTOR 
45, 90, and 180x 
eyepieces 
$325 
4 inch portable 
REFRACTOR 
60, 120,240x 


eyepieces 


Guaranteed P 
lenses and fas 
workmanship ™ 


these inst 


20 power “SCOUT” 
6 coated lenses; 
44 mm. achromatic 
objective. Draw tube 
ond spiral focus. 


First quajity 

/ coated lenses, 

Y corrected for 
spherical and 

chromatic aber- 

rations. Star di- 

agonalor pris- 

matic inverter. 

Rack and pinion 

focusing. Alum- 

inum tube 5 ft. 

hard maple tri- 

pod. Folder on 
request. Larger 
instruments on 

order. 


erfect 
cision 
ake 
uments 
in value 


244" x13"; 
17” open. 
2 lens caps, 
Folder on 
request 
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RAMSDEN EYEPIECES 
of 4%”, %”, %”, 1” E.F.L. Standard 
1%” diameter. Each $5.10. 


Equatorial Mountings, Combination Eye- 
piece and Prism Holders, Aluminum Mir- 
ror Cells. 


Price List Folder on request. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 














SKY-GAZERS EXCHANGE | 


Classified advertisements for this column are 
8 cents a word, including address;minimum ad 
‘20 words. Remittance must accompany orders. 
Write Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


rometers, cameras, microscopes. Bought, sold, 
and repaired. All instruments guaranteed. New 
scientific books. Send for lists. Rasmussen and 
Reece, 12 Guy Park Ave., Amsterdam, N. Y. 


FOR SALE: Telescope making supplies, complete 
kits, abrasives, polishing agents, finders, diag- 
onals, aluminizing, mirror cells, ete. Inquiries 
invited. Visitors welcome at our shop at the 
Griffith Observatory, Thursday evenings. Los 
Angeles Astronomical Society, Inc., Box 9841, 
Los Feliz Station, Los Angeles 27, Calif. 


FOR SALE: 10 x 80 German artillery and aircraft 
spotting binocular and tripod with vernier cir- 
cles. Perfect condition. John Peterson, 103 West- 
minster St., Room 10, Providence, R. I. 


WANTED: 2” f.1., 144” dia. terrestrial eyepiece. 
Also solar prism or. diagonal. Frank Boothby, 
Route 3, Box 917, Milwaukie, Oregon. 


refracting telescope. Anyone 
instrument for sale 
particulars to E. V. 


WANTED: 3” or 4” 
in Canada with such an 
please write giving full 


Greenwood, 17 Ruskin Ave., Toronto, Ontario. | 


AMATEUR ASTRONOMERS and telescope makers | 


Welcome to Valley View Observatory’s home 
town, Pittsburgh. See you at the May 14-16 con- 
vention! Valley View Observatory, 106 Van 
Buren St., Pittsburgh 14, Pa. 


FOR SALE: New 4” dotiblet objective, 60” f. 1., in 
bronze cell. Will separate 1.5-second double star. 


$115.00; Earl C. Witherspoon, Sumter, S. C. 
FOR SALE: 414” pyrex parabolic aluminized mir- 
ror, 15” f.1.; professional make; mounted in 


bakelite tube, adjustable cell, prism and prism 
holder; 3-element, l-inch f. 1. focusing eyepiece. 
For quick sale, $30.00. Sphenoid erecting prisms, 
cemented 43-mm. face; 144” 8 achromatic 
focusing eyepiece, coated, 69° field; prisms and 
eyepieces together $24.00. Eugene Zartarian, 560 
Audubon Ave., New York 33, N. Y 


FLAT-FIELD SCHMIDT CAMERA, Wright type, 
8” £/4, 4.2° field. Completed and tested at Lick 
Observatory. Full account and sample plates ap- 
peared in Publications Astronomical Society of 
the Pacific, December, 1940, and 


American, January, 1941. Make inquiries, offer. 


Robert Smith, 2538 Hillegass, Berkeley 4, Calif. | 


FOR SALE: A-quality 12.5” parabolic aluminized | 
by Tinsley | 
Laboratories. Mirror less than 1 year old and as | 


mirror, f/8. Professionally made 


good as new. $175.00 ($265.00 value). Tinsley 
Laboratories, 2526 Grove St., Berkeley 4, Calif. 
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Scientific | 


COMET BESTER 1947k 


At McDonald Observatory a series of 
direct photographs of Comet Bester 1947k 
was taken at the prime focus of the 82- 
inch reflector for purposes of orienting a 
spectrograph slit along the comet’s tail. 
The prints, submitted by Dr. Thornton 
L. Page, were prepared by Dr. Page and 
Dorothy Hinds. The pictures were made 
on Eastman 33 emulsion, on March 7, 11, 
16, and 19, respectively, from left to right. 
2xposures were two, five, five, and six 


OCCULTATION PREDICTIONS 


May 13-14 Omega Cancri 5.9, 7:57.8 
+25-32.2, 6;-Im: C 1120 —1:9: +0256; 
D 1:10.4 41; E 0:46.6 —1.8 —0.5 


BO." F:-0:46.3. 1.5 58 121. 
13-14 4 Cancri 6.2, 7:58.6 +25-14.0, 5, 
Im: A 1:28.9 —0.7 —1.4 96; B 1:24.2 —0.7 
1.3 91: C 1:31.4 —0.6 —1.6 110: D 1:22.5 
OR ~L5 1603: BH 1:20:11. ~0.7°' 2:1 129. 
15-16 Eta Leonis 3.6, 10:04.5 +17-01.0, 


4, imi Be 4:428 41 +1855... Emi 
 e eyes 
18-19 Gamma Virginis m 2.9, 12:39.0 
1-09.9, 10, Im: H 2:48.3 2.2 +1.0 89. 
Een: Be:3:45.2 0.4 —25., 351. 
20-21 Lambda Virginis 4.6, 14:16.3 
13-060; °12, im: 3 11) 2k See 
67; F 0:52.2 —0.6 0.0 118. Em: E 1:46.9 
0.6 —28. 3: F 1:58.5 0.8 —0.6 314. 


25-26 Tau Sagittarii 3.4, 19:03.7 —27- 
44.9, 17, Im: F 7:27.6 ... ... 24; H 6:45.8 

bey 26.49. - Em: 2 B25: 1.6: —3.5 
338° H 7337.2 0.4 —0.6-323. 


For selected occultations visible at standard 
stations in the United States and Canada under 
fairly favorable conditions, these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 


Longitudes and latitudes of standard stations 
are: 
A +72°.5, +42°.5 E +91°.0, +40°.0 
B -+-73°.6, +45°.6 F 98°.0, +30°.0 
C +77°.1, +38°.9 G 114°.0, +50°.9 


D +79°.4, +43°.7 H +120°.0, +36°.0 
I +128°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 





| Sky - SCOPE 


minutes in the same order, at practically 
12:00 universal time in each case. 

The comet is following its predicted 
path very closely. It was observed by 
David W. Rosebrugh, of Waterbury, 
Conn., to be of magnitude about 5.2 on 
March 13th. 











The new 34-inch Astronomical 
Telescope that is sweeping 
the country. 


Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power 
Y%4-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


Incredible as this instrument may seem, 
we invite your attention te our free bro- 
chure describing its amazing performance. 


THE SKYSCOPE Co., INC. 
475-s Fifth Avenue, New York 17, N. Y. 























Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. Centered on the north pole, 
the map extends to 45° south decli- 
nation, and is 25% inches in diam- 
eter. The geometrical constellation 
patterns are shown in fine solid 
lines, and constellation boundaries 
are indicated by dotted lines. The 
star name or number, Greek letter, 
and visual magnitude to hundredths 
are given for each star. Mappa 
Coelestis Nova is decorative, and 
provides in an unusual form a mine 
of information for the stargazer. 


$3.50 postpaid 


Moon Sets 


Eighteen full-sized plates, nine of 
the first-quarter and nine making 
the last-quarter moon, from Lick 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 
$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 














EVENING STARS FOR SOUTHERN OBSERVERS 


THs CHART is prepared for a basic latitude of 30° south, 
but it may be used conveniently by observers 20 degrees 
either side of that parallel. These southern charts appear 
alternate months, but always two or three months in ad- 
nce to allow time for transmission to observers in any 

part of the world. The sky is here shown as it appears on 

july 7th at 11 p.m., July 23rd at 10 p.m., August 7th and 
rd at 9 p.m. and 8 p.m., respectively. Times for other 
iyS vary similarly, four minutes earlier per day. These are 


local mean times which must be corrected for standard 
time differences. The 30° horizon is a solid circle; the other 
horizons are circles, too, those for 20° and 40° south being 
dashed in part. When facing south, hold “South” at the 
bottom, and similarly for other directions. Observers in the 
tropics may find north circumpolar stars on any of our 
northern star charts. For other charts in this series, see issues 
of July, 1946; alternate issues, October, 1946, to August, 1947; 
and September, 1947, to March, 1948. 
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